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Ky hiéu Tén day du Chu giai
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GPS Global Positioning System Hé théng dinh vi toan
cau
RTK Real Time Kinematic Do dong xur ly tlrc thot
PPK Post Processing Kinematic Do dong xur ly sau
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MO DPAU
1. Tinh cip thiét ciia dé tai

Do dac thu thap sb liéu thuc dia dé thanh 1ap ban dd nébi chung va ban dd dia
chinh noi riéng 12 mot trong nhitng nhiém vu 16n cta nganh tric dia ban d6 ¢ nudce
ta. Tir trudc t6i nay & cac nude trén thé gisi cling nhu ¢ Viét Nam, dé trién khai
cong tac tric dia ban d6 déu phai tién hanh thanh 1ap mang lu6i khong ché tric dia
mat bﬁng va d cao qua nhiéu cép hang khéac nhau dé dam bao mat do diém can
thiét cho viéc do v& chi tiét thanh 1ap ban dd. Viéc do v& chi tiét thanh 1ap ban db ty
1¢ 16n thudong duoc thuc hién bang phuwong phap toan dac. Nhuoc diém cta phuong
phap toan dac 1a thoi gian tién hanh & ngoai thuc dia kéo dai, giita cong tac do chi
tiét va qua trinh thanh Iap ban do bi gian doan dé gdy nham 13n khi biéu dién cac
diém chi tiét 1én ban do, ton nhiéu thoi gian va cong sirc & ngoai thuc dia.

Khi c6 sy thay d6i vé hién trang st dung dat, nhitg nguoi lam cong tac dia
chinh can phai do dac, chinh 1y nhiing bién dong d6 trén ban do dia chinh hién co.
Viéc do dac chinh Iy ban d6 dia chinh thuong dugc thuc hién bang cac phuong phap
do dac don gian nhu: giao hoi canh, dong théng hang, do bﬁng thudce day, chuyén ve
tir ban d6 quy hoach... va st dung cac diém khoi tinh gom: cac diém toa do tir ludi
khéng ché do v&, lu6i diém tram do cii tré 1én; cac diém goc thira dat, goc cong
trinh xay dung chinh c6 trén ban dd va hién con ton tai ¢ thuc dia; d6 chinh xéc
chinh 1y thuc hién theo quy dinh vé do chinh x4c cia ban dd dia chinh. Trong mot
sd truong hop con thuc hién bang phuong phép toan dac sit dung thiét bi do 1a cac
may quang hoc hay may toan dac dién tu. Vi cac phuong phép do chinh 1y nhu
trén thi d6 chinh xac khong cao, t6n nhiéu thoi gian va cong stre, viée chuan hoa dir
lidu khé khin (do ban dd dia chinh chu yéu 1 ban db sb).

Ngay nay, trén thé gidi cong nghé khoa hoc k¥ thuat néi chung va khoa hoc
Tric dia ban d6 noi riéng ngay cang phat trién. Cac thiét bi do dac ngay cang hoan
thién nho su 4p dung cac thanh tyu khoa hoc k¥ thuat. Cac thiét bi quang co dan
duogc thay thé bang cac thiét bi do dac dién tir. Sy ra doi va két hop cua cac hé thong
dinh vi toan cau nhu GPS ciia My, GLONASS cuta Lién bang Nga, GALILEO cua
cong dong Chau Au hay hé thong COMPASS cua Trung Qudc di hinh thanh nén hé
thong vé tinh dan duong toan cau (Global Navigation Satellite System — GNSS), né



cung cap sb lugng vé tinh nhiéu hon so véi sd lugng vé tinh hién c6 ciia GPS. Vi
vay, da nang cao dugc dg chinh x4c ciia cac may thu mat dat va cung cép duoc
nhiéu tng dung hon trudc.

Nhirng thay d6i mang tinh chién lugc ctia hé thong GNSS c6 thé ké dén nhu:
tinh da h¢, mic do phat trién cua hé théng hd tro, may thu, phﬁn mém va cac
phuong phap do méi anh hudng 16n téi cac tmg dung trong linh vuc Tric dia - Ban
d6. No thiic dy viéc thuc hién cong tac dinh vi theo xu thé méi d6 1a thiét 1ap mang
lu6i cac tram tham chiéu hoat dong lién tuc (Continuously Operating Reference
Station - CORS) thay thé cho mang ludi tric dia truyén théng nhiéu cdp nhu trude
day.

Hién nay & hau hét cac nude trén té gidi da xdy dung mang ludi tram CORS
lam co sé ha tang khong gian qubc gia. O nudce ta, Cuc Po dac, Ban d6 va Thong
tin Pia ly Viét Nam da xdy dung mang lu6i tram dinh vi vé tinh quéc gia
(VNGEONET) lam thay d6i co ban ha tang do dac theo xu hudng hién dai va dap
g cho yéu cau do dac v6i do chinh xac cao, gop phan trong viéc hoan thién va
hién dai hoa ha téng do dac va ban d6 co ban, thuc déy viéc ung dung khoa hoc,
cong nghé d6i voi Viét Nam trong cudc cach mang cong nghiép lan thir 4.

Véi viéc xay dung mang ludi tram CORS cong tac dinh vi s€ dugc thuc hi¢n
theo phuong thirc do dong xur 1y tlrc thoi (Real Time Kinematic — RTK). Khi dé chi
can mot tram CORS voi mot may thu di dong (Rover) 1a c¢6 thé thuc hién duoc cong
tac do dac thu thap sb liéu thuc dia v6i do chinh xac cao nhit, khong phu thudc vao
thoi tiét va thoi gian do (c6 thé do vao ca ban dém). Tuy nhién cong nghé
GNSS/CORS ciing ¢6 nhuogc diém 1a khong do duoc ¢ nhitng noi bi che chin khong
thong hudng 1én bau troi, nhat 1a trong khu vuc d6 thi.

DPé tan dung uu diém cua ca hai cong nghé GNSS va toan dac dién tr trong
cong tac tric dia ban d6 noéi chung va trong cong tac do dac thanh 1ap ban dd dia
chinh néi riéng, vi vy ma dé tai: “Nghién ciru tich hop coéng nghé dinh vi
GNSS/CORS/RTK va toan dac dién tir trong céng tic do dac thanh lgp bin do
dia chinh d@é thi” di duoc lya chon 1a xudt phat tir yéu cau thuc té hién nay trong

cong tac do dac thanh 1ap ban do dia chinh, né pht hop véi xu hudng phat trién ctia

nganh Trac dia-Ban d6 ¢ Viét Nam.



2. Muc dich ciia dé tai

Phan tich, luan giai dugc co s& khoa hoc va thuc tién cua viéc tmg dung cong
nghé GNSS/CORS/RTK va toan dac dién tir trong cong tac Tric dia - Ban db noi
chung va trong cong tac do dac thanh l1ap ban dd dia chinh d6 thi noi riéng.
3. Nhiém vu nghién ciru
- Nghién ctru tong quan vé ban dd dia chinh.
- Nghién ctru tong quan vé cong nghé GNSS/CORS.
- Nghién ctru cAu trac va cac bd phan ciu thanh mét tram CORS.
- Nghién ctru cac phuong phap dinh vi theo cong nghé tram CORS.
- Nghién ctru quy trinh do theo phuong thite CORS/RTK.
- Nghién ctru vé may toan dac dién tir trong cong tac do dac thanh 1ap ban do dia
chinh.
- Po dac thuc nghiém tich hop cong nghé GNSS/CORS/RTK va toan dac dién tir
trong cong tac do dac thanh lap ban dd dia chinh Thi trin Vinh Thanh, huyén Vinh
Thanh, thanh phé Can Tho
4. Pbi twong nghién ciru
- Ban db dia chinh va phuong phap do dac thanh 1ap ban dd dia chinh.
- H¢ théng vé tinh dan duong toan ciu GNSS, tram tham chiéu hoat dong lién tuc
CORS.
- May toan dac dién tir va cac chirc nang cia no.
- Quy trinh do theo phuong thite GNSS/CORS/RTK va toan dac dién tir thanh 1ap
ban d6 dia chinh Thi trdn Vinh Thanh, huyén Vinh Thanh, thanh phé Can Tho.
5. Pham vi nghién ctru dé tai.

Nghién ctru phuong phap do dong xu ly tirc thoi RTK trén co s& ung dung
cong nghé¢ GNSS/CORS va may toan dac dién tir phuc vu cho viéc do dac thanh 1ap
ban db dia chinh.

6. Phwong phap nghién ciru dé tai.

- Phuong phap nghién ctru 1y thuyét: Tra ctru, nghién ciru, phan tich, tong hop danh
gia céc tai li¢u da hoc tai truong dai hoc, tai li€u tr internet, cac bai bao khoa hoc,
tap chi khoa hoc lién quan dén ban do dia chinh va cong nghé GNSS/CORS.



- Phuong phap nghién ciru tir thyc nghiém: nghién ctru két hop phuong thic do
CORS/RTK va phuong phap toan dac bang may toan dac dién tu.

7. Y nghia khoa hoc va thue tién cia dé tai

7.1. 'Y nghia khoa hoc

Nghién ctru ndy budce dau 13 co so cho viée ing dung cong nghé GNSS/CORS
va toan dac dién tir trong cong tac Tric dia - Ban d6 néi chung va cong tac do dac
thanh 14p ban dd dia chinh noi riéng.

Minh ching kha ning tung dung hiéu qua bang cach tich hop coéng nghé
GNSS/CORS va toan dac dién tur trong cong tac do dac thanh 1ap ban dd dia chinh ¢
Thi trin Vinh Thanh, huyén Vinh Thanh, thanh phé Can Tho.

7.2. 'Y nghia thue tién

Nang cao do chinh xac cua s6 liéu do dac thuc dia phuc vu cho cong tac thanh
1ap ban dd dja chinh noi riéng va cho cac cong tac tric dia ban dd néi chung.

Giam duogc thoi gian, nhan lyc va tai chinh cho cong tac thanh 14p ban dd do
khong phai xdy dung thanh 1ap lu6i khong ché cac cap.

8. Két cdu ciia luin vin

Luan van duoc cau trac thanh 3 chuong, ngoai phan md dau, két luan va phu
luc kém theo, cac chuong dugc bd cuc nhu sau:

- Chuong 1: KHAI QUAT VE DIA CHINH VA BAN PO DIA CHINH.

- Chuong 2: LY THUYET CHUNG VE CONG NGHE GNSS/CORS VA
TOAN DAC DIEN TU.

- Chuong 3: THUC NGHIEM TICH HQOP CONG NGHE GNSS/CORS/RTK

VOI TOAN PAC PIEN TU DO PAC THANH LAP BAN PO PIA CHINH

- Két luan va kién nghi

- Danh muc tai liéu tham khao

- Phan phu luc



CHUONG 1: KHAI QUAT VE DIA CHINH VA BAN PO DIA CHINH
1.1. Khai quat chung vé ban dd dia chinh
1.1.1 Dia chinh
Dia chinh 13 tong hop cac tu lidu va van ban xac dinh 3 vi tri, ranh gidi, phan

loai, sd lugng, chat lwong cua dét dai, quyén s hitu, str dung dat va nhitng vat kién
tric phu thudc kém theo.
1.1.2.Chirc nang ciia dia chinh
a) Chure nang ky thudt

Puoc thé hién théng qua viéc xay dung va duy tri ban dd dia chinh. Ban d6
dia chinh dugc xay dung trén co s¢ k¥ thuat va cong nghé ngay cang hién dai, ddm
bao cung cap cac thong tin khong gian cuia dat dai cho cong tac quan 1y. Ban do dia
chinh thuong xuyén duoc cip nhat cac thong tin vé sy thay doi hop phap cua dat
dai, viéc cap nhat tién hanh theo dinh ky.
b) Churc nang tu liéu

Do 1a céac tu li¢u dang ban dd, so d0 va cac van ban. Tu li¢u nay phuc vu cho
cac yéu cau cua co quan nha nudc va nhan dan. Céc tu lidéu nay thuong thong qua
ba qué trinh:
- Xay dyng tu lidu ban dau.
- Cap nhat tu liéu khi c6 bién dong.
- Cung cap tu liéu.
¢) Churc nang phap ly

Pay 14 chic niang co ban cua dja chinh. Chirc ning phap 1y ¢6 hai tinh chat:
- Tinh d6i vat: D6 12 nhan dang, xac dinh vé mit vat 1y ctia dat va tai san.
- Tinh d6i nhan: Nhan biét quyén sé hitu, quyén sir dung va cac quyén loi cua chu
dat.
d) Chirc ndng dinh thué

bay 1a chirc nang nguyén thuy va co ban cua dia chinh.
1.1.3 Khdi qudt vé bin dé dia chinh.

Ban d6 dia chinh (Cadastral Map) 1a ban d thé hién cac thira dét va cac yéu tb

dia ly co lién quan, 1ap theo don vi hanh chinh xa, phuong, thi tran va duoc co quan

Nha nude cé tham quyén xac nhan. Ngoai ra trén ban do dia chinh con the hién cac



dang d6 hoa va ghi chi, phan anh nhiing thong tin vé vi tri, ¥ nghia, trang thai phap
1y cua céc thua dat, phan anh cac dac diém khac thudc dia chinh quéc gia.

Ban dd dia chinh 13 tai liéu co ban nhét cua bd hd so dja chinh, vi vay ban db
dia chinh thé hién tinh chét co ban d¢ la:

- Tinh dia 1y: xac dinh vi tri dia vat, dia hinh khu vuc;
- Tinh kinh té: & vi tri va muc dich sir dung cua thura dat.

Dic biét, ban d6 dia chinh con mang tinh phép 1y cao phuc vu quan Iy chit ché
dat dai dén timg thira, timg chu stir dung dat. Tinh phap 1y cta ban do dia chinh con
duoc thé hién trong hd so dia chinh.

Cong tac dia chinh bao gém ca 3 yéu to: ty nhién, kinh té, phap 1y. Ba yéu t6
nay c¢6 méi quan hé chat ché véi nhau, néu thiéu mot trong ba yéu té d6 thi chua du
diéu kién dé goi 1a “Dia chinh”.

1.2 Po dac thanh 1ap ban db dia chinh
1.2.1. Do dac dia chinh va qudn ly dia chinh

Quan 1y dja chinh 13 quan 1y co s& trong quan 1y dat dai n6i chung, con do
dac dia chinh 1a cong tac k¥ thuat co s¢ cuc ky quan trong trong quan ly dia chinh,
la ndi dung trong tdm cua quan 1y dia chinh. N6 dam bao dd tin cdy va tinh chinh
xac cac thong tin dét dai, vi du nhu: vi tri chinh xac cac diém ranh gidi thira dat,
kich thude, dién tich cac thira dat, vi tri va mdi quan h¢ véi xung quanh,... Quan ly
dia chinh ma khong c6 do dac dia chinh thi khong thé thuc hién duoc nhiém vu.

Do dac dia chinh 14 viéc do dac v6i do chinh xac nhat dinh dé xéac dinh cac
thong tin vé don vi dit dai nhu ranh gidi, vi tri phan bd dit, ranh giéi sir dung dat,
dién tich dat, d@)ng thoi diéu tra phan anh hién trang phan loai sir dung dat, phan
hang chat luong dat. Po dac dia chinh bao gém do dac ban dau dé thanh 1ap ban do,
hé so dia chinh ban dau va do dac hiéu chinh dugc thuc hi¢n khi thira dét c6 thay
d6i vé hinh dang va kich thuéec.

San phém cua do dac dia chinh 13 ban d6 dia chinh va cac van ban mang tinh
k¥ thuat va phap 1y cao phuc vu truc tiép cho quan 1y dia chinh va quan ly dat dai.
N6 khac do dac thong thuong & chd c6 tinh chuyén mén cao, thé hién nhu:

- B¢ 1a hanh vi hanh chinh c¢6 tinh phap 1y cao.

- C6 do chinh xac cao thod man yéu cau quan ly dat dai.



- Co tu liéu déng bo gém ban do, sb sach, bang biéu, giéy chuing nhan,...
- Can dam béo tinh x4c thuc, tinh hién thoi ca tu liéu.
- Su d6i méi khong nhat thiét phai theo chu ky cb dinh, khi yéu té dia chinh thay
d6i thi phai kip thoi do b sung va cap nhat ho so dia chinh.
1.2.2. Vai tro ciia ban dé dia chinh
Ban do dia chinh duoc dung 1a co so dé thuc hién mot sd nhiém vu trong cong

tac quan Iy Nha nude vé dat dai nhu sau:
- Théng ké dit dai.
- Giao dit san xuit nong nghiép, 1am nghiép cho cac ho gia dinh, ca nhan va to
chtrc; tién hanh dang ky dat, cap gidy chimg nhan quyén sir dung dat san xuit nong
nghiép, lam nghiép.
- Ping ky cap gidy ching nhan quyén sir dung dat & va s hiru nha 6.
- Xéc nhan hién trang va theo ddi bién dong vé quyén sir dung dit.
- Lap quy hoach, ké hoach sur dung dét, cai tao dét, thiét ké xay dung cac diém
dan cu, quy hoach giao thong, thuy loi.
- Lap ho so thu hoi dét khi can thiét.
- Giai quyét tranh chip dit dai.
1.2.3. Nhiém vu cua do dac dia chinh

Do dac dia chinh 1a cong tac do vé va diéu tra xac dinh céac thong tin co ban
vé vi tri, kich thudc dat dai va cac vat phu thudc trén d6. Pong thoi tién hanh diéu
tra quyén sé hitu, quyén sir dung, phan loai sir dung, phan hang dit nham cung cap
nhirng thong tin vé dat dai kip thoi phuc vu quan 1y dat, quan 1y nha, thu thué, phuc
vu cho cong tac quy hoach, khai thac tai nguyén dat dai mot cach cé hiéu qua, gop
phan thiic day phat trién kinh té x& hoi va bao vé méi trudong khu vuc do.

bic diém ky thuat cua do dac dia chinh 1a: Ngoai viéc can dam bao thyc hién
dung cac tiéu chuan nha nudc vé do v& ban do ty 18 16n, con phai song song tién
hanh diéu tra dia chinh dé thu thap cac thong tin vé dia 1y, kinh té, phap luat cua dat
dai va cac bat dong san. Cac thong tin nay can hoan chinh, ¢6 hé théng va duoc biéu
thi duéi cac hinh thirc nhu ban do, bang biéu, vin ban, dong thoi bién tap thanh ho

so dia chinh dé quan 1y.



Viéc quan 1y dia chinh doi héi c6 thong tin tin cdy vé dat dai, phai dam bao
dd chinh xac nhét dinh. Do d6, do dac dia chinh duong nhién can theo nguyén tac
va phuong phap do dac hoan chinh, vi du tir toan dién dén cuc bo, trude tién phai
tién hanh do khong ché, sau d6 mai do chi tiét. Noi dung cua do dac dja chinh gdm
co:
- Po dac luoi khéng ché toa do va do cao dia chinh.
- Po v& céc thira dit, cac loai dat va cac cong trinh trén dat.
- Piéu tra thu thap tu liéu v& quyén str dung dét, so hiru nha, hién trang str dung dat,
phan hang, tinh thué. ..
- Khi c6 bién dong dat dai can kip thoi do vé&, cap nhat hd so dia chinh, cong viéc
gém: do v& hiéu chinh ban dd dia chinh, do v& lai va chinh stra hd so nhim dam bao
tinh chinh xac va hién thuc cua tu liéu dia chinh.
- Can cr cic yéu cau vé sir dung dat, khai thac tai nguyén, quy hoach dit dé tién
hanh cac cong viéc do vé c6 lién quan.

Do dac dia chinh tuy thudc pham tru khoa hoc k¥ thuat do v€ nhung do noi
dung va su tng dung cta nd co lién quan dén phap luat, kinh té, xa hoi va quan ly
nén nhitng can bo 1am viéc quan 1y, do dac dia chinh can phai hoc va tim hiéu nhiéu
kién thtrc co s& vé cac linh vuc c6 lién quan. Khong nhimg thé, trong qua trinh diéu
tra, do v& can phdi hop véi cac nganh lién quan, phai cé quy trinh, quy pham thong
nhit va dugc phap luat bao vé thi méi cé thé thuc hién dugc nhiém vu.

1.2.4. Cdc phwong phdp thanh lip ban do dia chinh

Ban dd dia chinh duoc luu trit trong bd hd so dija chinh & céc co quan quan ly
dat dai cac cép 12 bd ban dd da duge bién tap tir bo ban dd co so do Va. Quy trinh
cong nghé thanh 14p ban db dia chinh thé hién nhu ¢ Hinh 1.1.

Trong so d6 cong nghé phai dam bao mot nguyén tic chung 13 sau mdi cong
doan phai thyc hi¢n kiém tra nghiém thu chdt ché. Chi khi cong doan trudc dé dugce
nghi¢m thu thi méi thuc hién cong doan tiép theo nham tranh nhirng sai sot co thé
gdy ra lang phi va thiéu tinh chinh x4c hodc khong dam bao tinh phap 1y.

Pé 1ap duoc ban d6 gbe do v& can phai tién hanh nhiéu cong viée & thuc dia.
Day 1a phan viéc ton nhiéu thoi gian, cong stic va tai chinh. Hién nay c6 thé tmg

dung mét s phuong phap do vé& thanh lap ban d6 dia chinh nhu:



1. Phuong phap do vé tryc tiép o thuc dja.

2. Phuong phap sir dung anh hang khong két hop do vé& & thuc dia.

3. Phuong phap bién tap, bién v& va do v& bd sung trén nén ban d6 dia hinh
cung ty l¢.

Két qua cudi cung 1a bd ban d6 dia chinh v& trén gidy hodc bd ban do sé luu
trong may tinh. Mdi phuong phap do v& ban d6 gbc dia chinh s& doi héi cac diéu
kién va phuong tién k¥ thuat khéc nhau. Phai dua vao diéu kién thiét bi k¥ thuat ctia
don vi dé lua chon phuong phap do v& thich hop va cac bién phap dam bao k¥ thuat

cho cac cong doan chinh.

Xay dwng phwong an ky thuat ban
dd thanh 1ap ban dd dia chinh

/\\

Thanh lap lwgi dia chinh cac Chuan bi ban vé va cac tw liédu lién
——— ————
cap — - . uan
Bo vé chi tiet ngoai nghiép
:
Tu chinh, tiép bién ban vé
¥
Lén muwe ban dé dia chinh goc,
Lap ho so ky thuat thirs danh sé thira, tinh dién tich
dAt 1
Giao dién tich thira dat Bién tap Ban db dia chinh In, nhan ban
cho cac chd st dung

dd
| |

Pang ky, thong ké, ca

oan thién ban do va hd so dia
chinh, ky céng nhan

Luu trir, sir dung

Hinh 1. 1. So' d6 quy trinh thanh 1ip ban dé dia chinh

Trong sd cac phuong phap néu trén thi phuong phap do vé tryc tiép & thuc dia

va phuong phéap bién tap, bién v& va do v& bo sung trén nén ban do dia hinh cung ty
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1€ duoc su dung nhiéu hon ca véi viée sur dung cac may do dac quang hoc, may toan
dac dién tir, thiét bi dinh vi vé tinh GPS, ...).

Ngay nay véi su ra doi cua cac hé théng vé tinh dinh vi ctia cac qudc gia nhu
GLONASS cua Nga, GALILEO cua cong dong chau Au, COMPASS ciia Trung
Quéc va dic biét 1a hé théng GPS di duoc nang cip cia My da hinh thanh nén hé
thong vé tinh ddn dudng toan cau goi tit 1a GNSS. Vi hé thdng GNSS cong tac
dinh vi trén mat dit s& duge thuc hién bf;“lng viéc thiét 1ap cac tram tham chiéu hoat
dong lién tuc (CORS). Khi d6 phuong thirc do dong xur 1y tirc thoi (Real Time
Kinematic - RTK) duoc ap dung rat phd bién trong cac cong tac tric dia ban dd dic
biét la trong cong tac do dac thu thap s6 liéu thuc dia phuc vu thanh 13p ban dd dia
hinh, dia chinh.

Uu diém cua phuong phap nay 1a khong phai thanh 14p mang lu6i khong ché
toa do dia chinh ¢ cac cﬁp, do dac dat do chinh x4c cao, khong phu thudc vao thoi
tiét cling nhu thoi gian do (c6 thé do duogc ca vao ban dém).

Do d6 trong d¢ tai luan vin nay tip trung vao viéc nghién ctru ung dung cong
nghé GNSS/CORS trong cong tac do dac, chinh 1y, bo sung ban db dia chinh.

1.2.5. Chinh Iy bién dgng bin dé dia chinh

Chinh 1y bién dong ban d6 dia chinh dugc huéng dan tai [4], trong d6 c6 quy dinh
viéc chinh ly ban dd dia chinh thyuc hién trong cac truong hop sau:

a) Xuat hién thira dat va cac doi twong chiém dat méi (trir cac doi tuong 1a cong
trinh, xdy dung va tai san trén dat);

b) Thay d6i ranh gi6i thira dat va cac dbi twong chiém dét (trir cac dbi twong 1a cong
trinh x4y dung va tai san trén dat);

¢) Thay dbi dién tich thua dt;

d) Thay d6i muc dich sir dung dét;

d) Thay doi thong tin vé tinh trang phap 1y cta thira dat;

e) Thay d6i vé mdc giGi va duong dia gidi hanh chinh cac cap;

g) Thay ddi vé diém toa do dia chinh va diém toa do Quéc gia;

h) Thay d6i vé mbc gidi va hanh lang an toan cong trinh;

i) Thay ddi vé dia danh va cac ghi ch trén ban d6.
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Khi chinh 1y cac thay d6i vé ranh gidi thira dat va so thi ty thira dat duoc thyuc hién
nhu sau:

- Puodng ranh gidi méi ca thira dat dugc thé hién trén ban do dia chinh bang mau
d6; duong ranh gidi cii dugc chuyén thanh 16p riéng trén ban d6 dia chinh dang sd,
dugc gach bé bang myc do ddi v6i noi str dung ban do dia chinh dang gidy;

- Viéc chinh 1y ban d6 dia chinh phai thuc hién dong bd véi viéc chinh 1y thong tin
trong s6 muc ké dat dai va cac tai liéu lién quan khac.

- Trudng hop thira dat mai phat sinh do tach thtra, hop thira thi huy bo s thir tu
thira dat cii, sd thira méi duoc danh sd tiép theo s6 thu tu thira dat c6 sb hiéu lon
nhat trong t& ban d6; dong thoi phai lap “Bang céc thira dat chinh 1y” trong d6 phai
thé hién sb thtr tu, ma loai dat va dién tich thira dat tach, hop da duogc chinh 1y va sb
thir tu thira dat, ma loai dat va dién tich méi cua thira dat d6 sau khi chinh ly;

- Trudng hop nha nude thu héi mot phan thira dit ma phan thu hoi khong tao thanh
thira dat moi va phan dién tich con lai khong bi chia cit thanh nhiéu thira dit thi
phan dién tich con lai khong thu hoi van giit nguyén s thir ty thira dét cil.

Viéc do dac chinh ly bién dong ban dd dia chinh cling phai thyc hién nhu doi
v6i do dac thanh 14p méi ban d6 dia chinh.

1.3. T 1é va quy dinh chung khi thanh 14p ban dé dia chinh

Ty 1¢ do vé& thanh 1ap ban dd dia chinh dugc xac dinh trén co so loai dat va
méat do thira dat trung binh trén 01 hecta (ha). Mat do thira dat trung binh trén 01 ha
goi tat 1a M,, duoc xac dinh b'?lng sb lugng thira dét chia cho téng dién tich (ha) ctia
cac thira dat.

Ty 18 1:200 duoc ap dung ddi vai cac loai dat thudc khu vie d6 thi co mat do
thtra dat 16n hon 60 thira trén mét ha.

Ty 18 1:500 dugc ap dung dbi véi cac loai dat thudc khu vuc d6 thi co mat do
thira dat lon hon 25 thira trén mot ha va loai dat thudc khu vuc dat khu dan cu nong
thon c¢6 dang d6 thi mat do thua d4t 1én hon 30 thira trén mot ha.

Ty 1& 1:1000 duoc ap dung dbi véi loai dat thude khu vuc dat khu dan cu co
mat d6 thira dat 16n hon 10 thia trén mot ha, khu vuc ¢6 mat do thira 16n hon 20
thira trén mot ha thudc dat nong nghiép cé dang thira hep, kéo dai, dat nong nghiép

trong phudng, thi trin, xa thudc cac huyén tiép giap véi cac quan va cac xa thudc thi
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x4, thanh phd truc thudc tinh va khu dat nong nghiép tap trung c6 mat do thira trén
mot ha 16n hon 60

Ty 1¢ 1:2000 duoc ap dung ddi véi loai dat thude khu vuc dat nong nghi¢p co
M, >5 trén mdt ha ; khu vuc dan cu c6 M, < 4/ha

Ty 1€ 1:5000 dugc ap dung cho loai dat thudc khu vuc dit san xuit nong
nghiép , dat nudi trong thiy san, dat lam mudi, dat nong nghiép khac c6 M<l/ha ;
khu vuc dit 1am nghiép c6 M,> 2/ha.

1.4. Pdi twong do vé chi tiét thanh 1ap ban dé dia chinh.

Do v& chi tiét thanh 14p ban d6 dia chinh 1a x4c dinh ranh gidi s dung cia
thira dat cua timg cha sir dung.

Khong do vé cac cong trinh xay dung tam thoi, di dong, hodc qua nho khong
thé hién duoc theo ty 1é ban dd.

Trong mot khu vire, néu do v& nhiéu loai ty 16 ma khong cing mét thoi gian va
cung mot don vi thi cong thi phai dong coc cac dinh thtra cua 16p thura ngoai cung
dé tiép bién khu do cho tat ca cac ty 18.

Do v& chi tiét ban d6 dia chinh gbc phai do v& kin khung ban do, trir trudong
hop ranh giéi khu do ndm trong manh ban d6 thi v& kin ranh giéi khu vuc can do
ve.

Néu do v& bang phuong phap co sir dung anh thi duoc vé theo hinh anh ghi
nhan & thoi diém chup anh ( trén binh d6 anh, so do anh) trén hé thong may xu 1y
anh va ndi dung do ve€ phai duogc kiém tra, xac minh, bd xung & thuc dia sau.

Khi v& cac dia vat co dang duong thang nhu kénh muong, dudng, dé, dudong
bd ving, bd thira thi ndi cac diém chi tiét bang dudng thang. Cac dia vat c6 dang
duong cong thi nbi cic diém mia bang cac dudng cong tron. Néu d6 cong dudi 0.2
mm theo ty 1¢ ban dd thi dugc phép tong hop thanh dudng thang.

Trong qua trinh do v& chi tiét thi phai két hop dé diéu tra lai tén chu, loai dat
va cac thong tin dia chinh khac.

O khu vuc db thi , trinh tu do v& chi tiét nhu sau:

- Po vé& dudng phd, ngd phd va cac yéu to mat ngoai dudng phd, ngd phd.
- Po v& bién trong thudc khu vuc dudng phd.

- Do ve€ cac y€u t6 dia vat khac.
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1.5. Yéu chu d¢ chinh xac ciia ban do dia chinh.

Yéu t6 co ban can quan ly ddi voi dat dai d6 1a vi tri, kich thudc va dién tich
cac thira dat. Cac yéu td nay dugc do dac va thé hién trén ban d6 dia chinh, d6 chinh
xac cac yéu td trén phu thudce vao do chinh xac két qua do, do chinh xac thé hién
ban do va do chinh xac tinh dién tich. Khi str dung cong nghé ban dd sd thi giam
hén dugc anh hudng cua sai s6 d6 hoa va sai s6 tinh dién tich. BJ chinh xac ) liéu
khong phu thudc vao ty 1é ban d6 ma phu thudc truc tiép vao sai sb do.

Tuy nhién trong hé thdng ban d6 dia chinh nguoi ta phai nghién ctru quy dinh
nhimng han sai co ban cta cac yéu td ban d6 dé tir cac han sai nay s& thiét ké cac sai
s6 do va v& ban d6 phu hop cho timg budc cia cong nghé thanh 1ap ban do.

D6 chinh x4c cta ban d6 dia chinh thé hién qua d6 chinh xac cac yéu tb dic
trung trén ban do.

1.5.1. P§ chinh xdc diém khéong ché do vé

Khi do v& ban dd dia chinh theo phwong phéap do v& truc tiép ¢ thuc dia phai
xdy dung ludi khdng ché do v& ¢ thuc dia, con khi sir dung anh hang khong can
phai ting day khéng ché anh. Trong quy pham [10] quy dinh “Sai s6 trung phuong
vi tri mat phang cua diém khdng ché do v& sau binh sai so v6i diém khdng ché toa
d6 nha nuéc gn nhat khong vuot qua 0,1mm tinh theo ty 1¢ ban do can thanh lap”,
& vung 4n khuét sai s6 noi trén khong 16n qua 0,15mm. Dbi véi khu vue db thi, sai
sd ndi trén khong vuot qua 6cm trén thuc dia 4p dung chung cho moi ty 1& do vé.
Péi véi diém khéng ché anh ngoai nghi¢p ciling phai dat do chinh xac noi trén. DPéi
v6i diém tang day khdng ché anh thi sai s6 nay duoc quy dinh 14 0,15mm.

Sai s6 trung phuong d6 cao cua diém khong ché do v& sau binh sai so v6i diém
d6 cao nha nudc gan nhat khéng vuot qua 1/10 khoang cao déu dudng binh d6 co
ban.

1.5.2. P§ chinh xdc vi tri diém chi tiét

V& d6 chinh xéac do v& chi tiét, quy pham hién hanh quy dinh nhu sau:

- Sai s trung phuong vi tri mat phang cia cac diém trén ranh gidi thira dét biéu thi
trén ban dd dia chinh so v6i diém cua ludi khong ché do v& gan nhat khong duoc

16n hon 0,5mm trén ban dd, ddi véi cac dia vat con lai khong vuot qua 0,7mm.
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- Sai s6 twong hd gitta cac ranh gi6i thira dat, gitta cac diém trén cung ranh gidi thira
dét, sai s6 do dai canh thira khong vuot qua 0,4mm trén ban dd dia chinh.

Quy dinh trén d6 c6 sy khac biét co ban so v6i tiéu chuan cua ban d6 dia hinh
cung ty 1& 16n. Bdi véi ban d6 dia chinh, yéu t6 kich thudc thira dat quan trong hon
nhiéu so véi quan hé twong ho vi tri diém dia vat. Kich thugc thira dit duoc hiéu 1a
chiéu dai canh thtra hodc chiéu dai duong chéo thira dat.

1.5.3. D¢ chinh xdc tinh dién tich

Dién tich thtra dat duge tinh chinh xac dén mét vuong, khu vuc do thi can tinh
chinh xac dén 0,1 m% Dién tich thira dt duogc tinh hai lan, do chénh léch két qua
tinh dién tich phu thudc vao ty I¢ ban dd va dién tich thura, sai sd tinh dién tich cho
phép la:

AP,=0,0004. M VP (m?)
Trong d6: M la miu so ty 1¢ ban d6

P 14 dién tich thira dat tinh bang m?
1.5.4. P§ chinh xdc thanh Igp bin do

Sai sd biéu thi diém g6c khung ban do, giao diém cua ludi Km, cac diém toa
do quéc gia, cac diém dia chinh, cac diém co toa do khac trén ban dd dia chinh dang
s6 dugc quy dinh 1a bang khong (khong c6 sai sd).

Dbi v6i ban dd dia chinh, dang gidy, sai sé d6 dai canh khung ban db khong
vugt qua 0,2mm, dudng chéo ban dd khong vuot qua 0,3mm, khoang cach giita
diém toa do va diém goc khung ban d6 (hodc giao diém cta luéi km) khong vuot
qua 0,2mm so véi gia tri Iy thuyét.

Sai s6 vi tri ciia diém bat ky trén ranh gidi thira dat biéu thi trén ban d6 dia
chinh dang s so voi vi tri ctia cac diém khong ché do vé& gan nhat khong duoc vuot
qua:

+5 cm dbi vi ban d6 dia chinh ty 18 1:200;

+7 cm dbi véi ban @6 dia chinh ty 18 1:500;

+ 15 cm ddi voi ban dd dia chinh ty 18 1:1000;

+ 30 cm d6i voi ban do dia chinh ty 16 1:2000;

+ 150 cm d6i véi ban dd dia chinh ty 1& 1:5000;

+300 cm d6i v6i ban dd dia chinh ty 1& 1:10000.
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+ Pbi v6i dat nong nghiép do vé ban d6 dia chinh ¢ ty 18 1:1000, 1:2000 thi
sai sO vi tri diém 12 20cm va 40cm

Sai sb twong hd vi tri diém cua 2 diém bét ky trén ranh gi6i thira dat biéu thi
trén ban d6 dia chinh dang sb so véi khoang cach trén thuc dia dugc do truc tiép
hoic do gian tiép tir cing mot tram may khong vuot qua 0.2mm theo ty 1& ban dd
can lap, nhung khong vugt qua 4cm trén thuc dia ddi voi cac canh thira dét c6 chiéu
dai dudi Sm

Déi véi dit nong nghiép do v& ban dd dia chinh & ty 18 1:1000, 1:2000 thi sai
s6 twong hd vi tri diém cua 2 diém bat ky néu trén duoc phép tiang 1,5 lan.

Vi tri cac diém méc dia gidi hanh chinh dugc xé4c dinh véi d6 chinh xac cua
diém khong ché do vé.

Khi kiém tra sai s6 phai kiém tra dong thoi ca sai s6 vi tri diém so voi diém
khéng ché gan nhat va sai s6 twong hd vi tri diém. Tri tuyét di sai s6 16n nhat khi
kiém tra khong dugc vuot qua tri tuyét dbi sai s6 cho phép, sb luong sai sé kiém tra
¢ gia tri bang hodc gan bang (tir 90% dén 100%) tri tuyét dbi sai s6 16n nhét cho
phép khéng qua 10% tdng sd cac trudng hop kiém tra. Trong moi truong hop cac

sai s6 néu trén khong duoc mang tinh hé théng.
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CHUONG 2: LY THUYET CHUNG VE CONG NGHE GNSS/CORS
2.1. Khai quat chung vé cong nghé GNSS
2.1.1. Lich si¢ phdt trién cong nghé GNSS

Thang 10 ndm 1957, Lién X6 da phong thanh cong vé tinh nhan tao (VINT)
dau tién cta Trai Dat Sputnick -1 di vao khong gian. Pay 1a budc dot pha 16n, mo
dau cho ky nguyén con nguoi chinh phuc khong gian vii try.

Vao nhitng nam 1960, V¢ tinh nhan tao (VTNT) dugc dua 1é€n quy dao, véi vai
tro nhu nhitng muc tiéu di dong, khi d6 sir dung céac thiét bi quang hoc dé quan sat
vé tinh tir mit dat phuc vu xdy dung ludi tam giac vé tinh (hay con goi 1a mang luéi
tam giac vii tru) cho phép chuyén toa do giita cac diém cach xa nhau trén bé mit
Trai Dat. Phuong phap nay chiu anh huéng dang ké dén dicu kién thoi tiét, may
méc thiét bi quan sat nang né, khong thuén tién cho cong tac do dac da ngoai.

Nham khic phuc nhimg han ché ctia phuong phap tam gidc vé tinh, ngudi ta da
thiét ké ra hé théng dao hang v¢ tinh lIam viéc trong moi diéu kién thoi tiét va hoat
dong lién tuc sudt 24h trong ngay. Nam 1962, My da thiét ké va xdy dung hé thong
v¢ tinh dao hang hai quan NNSS (hay goi la TRANSIT). Ciing trong thoi gian nay,
Lién X6 ciing xdy dung hé théng TSCADA c6 tinh niang twong tu nhu TRANSIT
ctia My. Nguyén 1y hoat dong ctia hai hé théng nay déu dua theo nguyén 1y hiéu
tmg Doppler, dua trén cac tin hiéu tir vé tinh phat xudng mat dat. Trong cac trudng
hop ndy, cac vé tinh dong vai tro nhu cac diém gbc (biét trude toa do diém), 1a
phuong tién truyén thong tin quy dao vé tinh, tao tri do Doppler dé cung cép cho
may thu thuc hién bai toan dinh vi trén bién va trén mat dat. T nim 1967, phuong
phap Doppler vé tinh khéng chi 1a dot pha cho nhiém vu dinh vi trén bién ma con
mé ra kha ning xay dung ludi khdng ché toa d6 cho mét s qudc gia trude thip
nién 80 cua thé ky trudc. Tuy viy, hé thdng TRANSIT ciing c6 nhuge diém 1a
khong dap umg dugc cac yéu cau dinh vi tirc thoi can do chinh xac cao.

Nam 1973, hé théng GPS ctia My dugc thiét ké. Ngoai hé théng GPS cua My,

dén nam 1980, Lién X6 ciing di trién khai xay dung hé thong dinh vi toan cau quan
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su ¢o tén goi 1a GLONASS. Nguyén 1y hoat dong cling giéng nhu hé théng GPS
cua My.

Tt thang 3 nam 2002, Lién minh Chau Au bét dau dua 1én quy dao cac vé tinh
dau tién cua hé théng dinh vi toan cau GALILEO. Hé théng nay dugc dua vao thi
nghiém ndm 2008 va du kién di vao hoat dong vao nam 2015. Nam 2007, Trung
Quéc ciing phat trién hé théng dinh vi khu vuc Bac Pau -1 thanh hé thong dinh vi
toan cau vdi tén goi 1a COMPASS hay Bic Pau -2.

Ban dau hé théng GPS va GLONASS déu duoc phat trién cho muc dich quan
su, nén mic du ching phuc vu cho dan sy nhung khong hé théng nao dam bao ton
tai lién tuc va do chinh xac. Vi thé chung khong thoa man nhiing yéu cau an toan
cho dan duong dan sy hang khong va hang hai, dic biét 1a tai nhimg ving ma tai
nhimg thdi diém c6 hoat dong quan sy cua nhitng qudc gia so hitu nhitng hé théng
d6. Chi c6 hé thdng din duong vé tinh Chau Au GALILEO ngay tir dau da dit ra
muc tiéu dap tng cac yéu cau nghiém ngit ctia dan dudng va dinh vi quan su.

Nhu vy, trén thé gidi di hinh thanh 4 hé théng dinh vi va din duong bang vé
tinh todn cau va c6 thé con nhiéu nuéc khac ciing s& co hé thong riéng cta minh.
Chinh vi vy ma nguoi ta da thay khai niém hé thong dinh vi toan cau (GPS) van
hay st dung truéc ddy bang khai niém "Hé théng vé tinh din duong toan cau"
(Global Navigation Satellite System - GNSS).

2.1.2. Khdi qudt vé hé théng vé tinh dén dwong toan cau GNSS
a.l.

Cong ngh¢ GNSS (Global Navigation Satellite System) con dugc goi 1a hé
théng vé tinh din dudng toan cau duogc phat trién dau tién véi muc dich dan duong
(Navigation) trong quin su, hang hai, trong khong gian...Su két hop cua cac hé
théng GPS, GLONASS, GALILEO va COMPASS d3 hinh thanh nén hé thng vé
tinh din duong toan cdu GNSS (Hinh 2.1), né s& cung cip sd luong vé tinh nhiéu
hon so v&i s luong vé tinh hién c6 cua GPS, vi vay nang cao dugc do chinh xac
clia cac may thu mit dat va cung cdp duoc nhiéu Gmg dung hon.

GNSS da mé ra kha nang vo cung to 16n cho cong tac tric dia mat dat. Trudc
hét, hé théng GNSS hoat dong trén pham vi toan cau trong hé toa do dia tAm nao do
(WGS -84, PZ- 90 hay ITRF), co géc toa d6 dugc chon & tAm Trai DAat. Toan b céc



18

phép do va céac thanh qua cé thé biéu dién trong mot hé toa do toan cau. Viéc thiét
1ap ludi khéng ché bao trum toan bd hanh tinh 13 hoan toan kha thi va céc cong
ddng qudc té da hinh thanh IGS (International GNSS Service).

Khong nhitng vy, hé théng toa d6 duoc xac dinh trong khong gian ba chiéu c6
nghia 1a vi tri mdi diém dugc biéu dién theo ba chiéu khong gian (X, Y, Z) hoic (
B, H, L). Véi viéc bo sung va két hop cac tri do trong luc va thiy chuan, nguoi ta
da thiét 1ap dugc mod hinh Geoid toan cu dé dua d6 cao hinh hoc H vé d6 cao thuy
chuan h. Pay 1a kha ning tao nén nhimg budc phat trién méi vé cong nghé do cao.
Hon nita, cong nghé GNSS ludn c6 uu viét vé thoi gian thi céng nhanh, it phy thudc
vao thoi tiét, khong can thong hudng trén canh do, khong can dung cot tiéu va phat

ciy thong hudng, gia thanh rat thap.

HE thdng GPS & théng GLONASS

HE théng GALILEO HE théng COMP ASS

Hinh 2. 1. H¢ thong vé tinh din dwong toan ciu GNSS

Mot thé manh khong thé phu nhan cta cong nghé GNSS 1a do dac trén khoang
cach rat xa va c6 do chinh xac rat cao. Vé tong thé, cong nghé dap tmg tat ca cac
yéu cau vé do chinh xac cia nhiém vu Tric dia thuong ngay bang cach lya chon
quy trinh do dac cling nhu xir Iy s6 liéu mot cach phu hop. Véi cac nhiém vu yéu
cu d6 chinh x4c cao, véi quy trinh thich hop c6 thé dat dugc sai s6 vi tri diém c&
mm trén canh do hang ngan km.

Bén canh cac thé manh trén, viéc tng dung GNSS yéu cau k¥ ning twong dbi
don gian, mirc do ty dong hoa cao, d& dang dao tao va chuyén giao cong nghé. Vi
hang loat wu thé trén, cong nghé GNSS da tré thanh cong nghé chii yéu dan dan
thay thé cac cong nghé do dac truyén thong trong viéc xay dung mang luéi Tric dia.

Mot trong nhitng ddc diém 16n nhat cia GNSS 1a tinh toan cau. Hé thong hoat

dong trong hé quy chiéu va toa d6 toan cau. Y tudng vé hé toa do théng nhét toan
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cau da hinh thanh tir 1au, song hién thuc hoa van dé khong don gian, doi hoi cong
nghé méi cé tinh toan cau va do chinh xac cao.

Vé nguyén ly, viéc thiét lap h¢ toa do Xuét phat tir viéc chon géc toa do va
hudng cua cac truc. Theo dinh nghia, hé toa do toan cau co géc duoc chon tai tam
Trai Pat. Theo cic phuong phap truyén théng, tim Trai Dat dugc xac dinh véi sai
s6 vai trim mét. Vi sy phat trién ciia cong nghé tric dia khong gian, tim Trai Dat
ngay cang dugc xic dinh véi do chinh xac cao hon. Theo Montag, G.Gendt va
P.Wilson (1966), géc ctia hé toa do dia tAm toan cau duoc xéac dinh véi do tin cady cO
10mm. Hudng cua céc truc toa do véi su hop tac td chirc quéc té, dudi sy didu hanh
ctiia IAG (International Association of Geodesy) voi su hop tac ctia co quan quoc té
vé chuyén dong quay Trai Pat (International Earth Rotation Service - IERS) duoc
xéac dinh bang nhiéu cong nghé khac nhau. Thanh qua cta qué trinh nay 1a cac ITRF
c6 do chinh x4c ngay cang cao, dugc thé hién qua cic tham sb tinh chuyén tir
ITRFO0 dén ITRFO8 gan nhu khong dang ké.

Néu hiéu theo nghia rong hon, GNSS 1a cong nghé din duong toan cau dua trén
su két hop giita cac hé thong khac nhau bao gém ca cong nghé gia vé tinh (trén mat
dat). Theo mot sd chuyén gia hang dau Viét Nam vé cong nghé dan dudng
(Navigation) cong nghé dua trén co s&6 DGPS ctia M¥ chia ra 2 loai:

- Hé théng tang cuong dua trén co s mat dat: thuong 1a DGPS dién hep, cuc
bo. Hé thong nay thuong st dung mang ludi trén mat dat dé chuyén thong tin ting
cuong do chinh xéc.

- Hé théng ting cudng dua trén co so vé tinh: thay vi cac hé thong truyén tin
hiéu tham chiéu mat dat nguoi ta st dung cac vé tinh dia tinh dé truyén di cac tham
sd nay. Chung duoc phu séng trén mot dién tich 16n gip trim ngan 1an hé thong

tang cuong mat dat.




20

Hinh 2. 2. Hé thong GNSS ting cwong mit dat GBAS (a) vi phin dién rong sir
dung v¢ tinh dia tinh (b)

2.1.3. Céu triic hé théng GNSS
Gidng nhu cac hé thong dinh vi vé tinh thong thuong trén thé gidi, hé thong
GNSS ciing c6 3 doan chinh la doan diéu khién, doan khong gian va doan sur dung.
- céc vé tinh din dwéng cda céc
hé théng khdc nhau

VD: GPS, GLONASS,
COMPASS, GALILEO...

Tin hituty | kheang cach gia
Tin higu wE tinh pha séng mang

e hoi
Phan NsD

(B

May bay, vltry

- Phan digu khién cda cdc
hé th&ng dinh vi dan duirng

Whién  Anotnmat  VD:GPS, GLONASS,
1N =
chint ast COMPASS, GALILEO...

Phan diéu khién

Hinh 2. 3. Ciu triic chung ciia hé thong GNSS

Poan diéu khién (CONTROL ADMINTRANSTOR): & trén doan nay thuc
hién cac chirc nang 1a mot ngudi quan tri (Admintranstor). Ngoai viéc cung cap lich
chinh xac va cac thong s can thiét cho viéc hiéu chinh cho ngudi st dung (User)
doan diéu khién cao cép con co thé hiéu chinh quy dao v¢ tinh, tai thiét 1ap v¢ tinh,
bu thoi gian hut, déng thoi s dung quyén diéu khién nang cao tdc dong vao toan bd
hé thong.

Doan khong gian (SPACE SEGMENT): Bao gém cac v€ tinh ( ca cac v¢€ tinh dia
tinh trong truong hop hé thdng ting cudng GNSS vé tinh) cua cac hé théng khac
nhau nhu hé thong GPS, GLONASS, Bic Pau, GALILEO... doan khéng gian cua
GNSS duoc cac Poan diéu khién tuong tng control.

Poan nguoi st dung (USER): h¢ thong GNSS duoc ung dung trong rat nhiéu linh
vuc doan nguoi sir dung rat da dang, nhirng thiét bi ¢ thé thu va xur 1y tin hi¢u tu

nhiéu hé thong vé tinh khac nhau.
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2.1.4. Cac tri do trong GNSS

Viéc dinh vi GNSS no6i chung va GPS néi riéng dugc thyc hi¢n trén co s&
phuong phép giao hdi canh khong gian. Ttr nhitng vé tinh trong khong gian (da cé
toa do) va khoang cach tir may thu dén cac vé tinh nay ta co thé xac dinh duoc vi tri
khong gian cta may thu. Trong d6 cac théng sé vé tinh dd duoc cung cip, con
khoang céach tir may thu dén vé tinh duoc xac dinh dua trén co s& cua hai dai lugng
do, d6 1a do khoang cach gia theo cac code tu ngau nhién va do pha song tai .
a. Tri do khoang cach gia theo tin hiéu CODE

Phép do khoang cach gia 1a phép do dua trén nguyén tic do khoang cach tir
may thu dén vé tinh. Tri do khoang cach gia chinh bang tich cta van tc anh sang
(c) va vi tri bién ddi thoi gian (delta) can thiét so voi ma code. V& mit 1y thuyét, tri
bién d6i thoi gian 1 tri chénh 1éch giita thoi gian nhan tin hiéu (duoc do bang thoi
gian cua may thu) va thoi gian phat tin hiéu (duoc do bang hé thoi gian cua vé
tinh). Tuy nhién trong thuc t& hai hé thoi gian nay khong dong b v6i nhau. Su
chénh léch vé thoi gian giita hai hé ndy s& gy nén mot sai sb trong tri do khang
cach.

Khoang cach gia duoc xac dinh bang cach: May thu GPS thu code tua ngiu
nhién dugc phat tir vé tinh cung véi song tai va dem so sanh vdi code tya ngiu
nhién do chinh may thu GPS tao ra. C6 thé xac dinh khoang thoi gian lan truyén tin

hi€u code va tir day ta tinh dugc khoang cach tir v€ tinh t61 may thu.

Pseudo-random code

GPS Satellite
Transmitter

Time
difference

Distance = Speed of light X Time difference

GPS Receiver

Hinh 2. 4. Do khoang cach gia trong dinh vi GPS

Do khong c6 su dong bo giita ddng hd vé tinh v6i may thu va c¢6 anh hudng ca

moi trudng lan truyén tin hiéu nén khoang cach tinh theo khoang thoi gian do dugc
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khong phai 1a khoang cach thyuc gitta vé€ tinh va may thu. Do d6 nguoi ta goi 1a

khoang cach gia.

Khoang cach gia R duogc tinh theo cong thurc sau:

R=C(t+Ar) = \/(XS — X))+ (Y, —Y)? +(Zg— Z)? + Cx At (2.1)
Trong do:

C - Téc d6 lan truyén tin hiéu.
t - Thoi gian lan truyén tin hiéu tir vé tinh dén may thu.
At - Sai s khong dong bo giita ddng hd vé tinh va may thu.
(X, Y,Z,) - Toa do khong gian v¢€ tinh S.
(X, Y, Z) - Toa 6 khong gian diém quan sét.
b. Do pha song tai

Nguoi ta tién hanh do hiéu sd pha cta séng tai do may thu nhan duoc tir vé tinh

v6i pha ctia tin hiéu do chinh méy thu tao ra. Hiéu s6 pha do may thu do ¢ (0< ¢

<2m) duogc tinh theo cong thuc sau.
2
¢:7ﬂ(R—N),+C.At) (2.2)

Trong do:
R - Khoang cach gilra v¢€ tinh va may thu.
A - Budc song cua song tai.
N - S6 nguyén lan bude séng A chira trong R.
At - Sai s6 khong dong bo giita dong ho trén vé tinh va may thu.

N - Con dugc goi 1a sb nguyén da tri, chinh la sb nguyén lan buéde song
lan truyén tir vé tinh t6i may thu. S6 nguyén da trj thudng khong duogc biét trude ma
chung ta can phai xac dinh trong qua trinh do.

Do chinh xé4c ctia phuong phap nay thudng rit cao. Trudng hop pha song tai L1
c6 thé xac dinh khoang cach giita vé tinh va may thu v6i d6 chinh xac centimet
tham chi t6i milimet. Po pha song tai L2 thudng cho do chinh xéac thap hon it nhiéu
nhimng tac dung chil yéu ctia né 1a cung v6i song tai L1 1am giam kha nang dang ké
cua téng dién ly va thém vao d6 lam cho viéc xac dinh ) nguyén da tri dugc don

gian hon.
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2.2. Pinh vi
2.2.1. Dinh vi tuyét doi

Pay 1a k¥ thuat co ban cuia GPS va nay ciing duoc ap dung twong tu doi véi
GNSS. K¥ thuat nay st dung 1 may thu dé xac dinh vi tri c6 d6 chinh xac c&
decimet hodc centimet c6 thé xtr Iy sau hodc xir 1y tirc thoi van tudn theo phuong
trinh do khoang cach gia dé tinh cac sai phan bac 1, 2, 3... va cubi cung tinh ra tri

gan dung sau vai 1an tinh l3p (Hinh 2.5).

BE BE Ses BE

>HPH - 9HO0LOONIOL NN
TPECHER B SR

am¥# |[RYSCOL

Hinh 2. 5. Pinh vi tuyét doi

Ngay nay trong cong tac tric dja khong st dung toi phuong phap dinh vi
tuyét di boi d6 chinh xac toa d6 diém mang lai ciia phuong phap nay khong dat du
yéu ciu véi do chinh xac tric dia dé ra. Nhung mét sd ung dung trong thuc té,
khong doi hoi d6 chinh xac cao dinh vi tuyét di van dugc ung dung do tinh don
gian ciing nhu gia thanh thiét bi kha thap so véi thiét bi dinh vi twong ddi.

2.2.2. Pinh vi twong doi

Hién nay trén thé giéi phuong phap dinh vi twong ddi duoc ap dung rong
khip boi né mang lai d chinh xéac can thiét ciing nhu nguyén 1y kha don gian.

Dinh vi twong d6i (Relative Positioning) 1a st dung t6i thiéu 2 may thu dong
thoi thu tin hiéu vé tinh dé xac dinh véc to canh (Baseline) gitra chung. Cac thanh
phan cua véc to canh 1a AX, AY, AZ trong hé WGS-84. Ciing c6 thé tinh doi thanh
cac gia sb toa d0 trac dia AB, AL, AH theo cac cong thirc da biét.

Trong phuong phap dinh vi twong d6i may thu dit tai diém da biét toa do co

nhi¢m vu tinh toan céc so cai chinh dé€ cai chinh vao may thu thr 2 diing tai diém
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chua biét toa d9. Dya vao phuong phap do cling nhu phuong phap cai chinh ngudi
ta chia ra thanh nhiéu loai khac nhau nham phuc vu cho cac nhu cu khéac nhau vé
do dac.
a. Pinh vi twong doi tinh (Relative Static Positioning)

St dung 2 may thu dong thoi dat tai 2 diém trong d6 1 diém da biét toa do,
diém con lai can x4ac dinh toa do (Hinh 2.6). Trong mdt khoang thoi gian nhét dinh

khoang thuong trén 20 phut.

m pifferentia

....
'
)
1
|

-

User (Remote) Receiver
at unknown location
Reference Station Receiver

located at known point on datum

Hinh 2. 6. Pinh vi twong d6i tinh GNSS

Sau khi cac sb liéu duoge do dac s& dugc dua vé xur 1y trén may tinh, luc nay $6
cai chinh dugc may tinh dua vao dé tinh toan toa d6 cua cac diém con lai.
b. Pinh vi twong doi dong (Relative Kinematic Positioning)
Dura vao céch cai chinh tri do nguoi ta chia ra nhiéu kiéu do khac nhau nhu :
- Po dong dung va di (Stop and Go), con goi la do ban dong (semi kinematic)
- Po dong lién tuc (Continuous), con goi 1la do dong thuin tuy (pure
kinematic)
- Do dong kiéu danh dau sy kién (Events Markers), trong d6 kiéu do dimg va
di thuong dugc st dung dé do v& ban do ty 18 16m.
Dua vao phuong phép truyén sé cai chinh ngudi ta chia ra:
- RTK do dong xur ly tirc thot
- PPK do dong xur Iy sau
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RTK truyén théng 13 sir dung 2 may thu dong thoi thu tin hiéu tir vé tinh, 1
may dat tai diém da biét toa do, may con lai xac dinh toa do ctia diém chua biét. O
cong nghé do RTK truyén théng may dit tai mbc chi khi c6 cong viéce thuc hién s&
thiét lap tram may & do6 phai co trén 2 nguoi moi co thé thuc hién do dac duoc. May
thu thtr nhat gui tin hiéu hiéu chinh toa d6 tirc thdi cho may thu thir 2 bang séng
radio hoic két ndi 3G (Hinh 2.7).
.y

[k

Communication Link

Hinh 2. 7. Do dong xir ly tirc thoi RTK

Trong dinh vi twong ddi dong, bét budc thuc hién thu tuc khoi do dé xac dinh
s6 nguyén da tri du tién 1am co so giai bai toan dinh vi twong dbi véi sb tri quan sat
han ché trong thoi gian rat ngan. Dé giai bai toan, sb tri do t6i thiéu khong dugc it
hon 2.

2.3. Mang luéi IGS (International GNSS Service)

La tb chuc quéc té cung céip céc dich vu vé hé théng GNSS, 1a mdt hiép hoi tu
nguyén lién két hon 200 dai dién cung cAp ngudn vé quan 1y cac tram ¢ dinh GPS,
GLONASS véi muc dich cung cip cac san pham tot nhat vé GNSS nhu qui dao vé
tinh, tin s6 quay cua trai dat, cac thong tin.

Mang luéi IGS 13 mang ludi gdm cac tram quan tric lién tuc trén toan thé giéi
nham tao nén mot hé théng mdc toa dd c6 do chinh xéac cao, phuc vu cho viée xac
dinh toa d§ cho cac mang ludi khac va quan trac chuyén dich cta cac mang kién

tao, ngoai ra mang ludi IGS con rat nhidu ing dung khac ( Hinh 2.8).
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S4 lidu thoi gian thyc dugc truyén téi it nhat 2 trung tam sb liéu thoi gian thuc
tach biét. Cac tram quan tric tham du vao viéc cung cép sb liéu hinh thanh ludi
tham chiéu IGS can hoat dong lién tuc trong ché do thoi gian thuc dé dam bao cung

cap sO liéu, tinh 6n dinh cua ludi tham chiéu.
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Hinh 2. 8. Hé thong tram tham chiéu lién tuc GNSS mang lwéi IGS

2.4. Khai quat vé cong nghé tram CORS
2.4.1. Cdc thanh phén ciia tram CORS

Tram tham chiéu hoat dong lién tuc (Continuously Operating Reference Station
— CORS), ¢6 thé dugc hiéu 1a mot hodc nhiéu tram tham chiéu GPS van hanh lién
tuc ¢6 dinh, ung dung cong ngh¢ may tinh hi¢n dai va internet truyén dir liéu tao
thanh mgt mang ludi. Do co nhiéu thong tin tur nhiéu tram tham chiéu truyén t&d1 nén
tai tram chu, ngudi ta c6 thé xay dung duoc mé hinh sb cai chinh vi phén tirc thoi
nhu 14 ham cta vi tri diém cac tram tham chiéu. Trong mé hinh ndy, ngudi ta c6 thé
xét toi mot s6 nguodn sai s nhu sai sé quy dao vé tinh, sai s6 dong hd vé tinh, anh
huong cua ting d6i luu, ting dién ly, vv...

Céc tram tham chiéu hoat dong lién tuc dugc xay dung bao dam cho mat do
tuong d6i doéng déu, khoang cach giita cac tram tham chiéu 1a mot tham sé dic
trung cho do chinh xac cua hé théng. Vi tri cac tram tham chiéu s& duge xac dinh
chinh xéc trong hé thyc dung. Tai mdi tram tham chiéu s& lap dat may thu GNSS da

tan sd va lién tuc thu tin hiéu vé tinh. Cac tram CORS duoc két ndi véi tram chu
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(MS) thong qua internet. Tram chu c6 nhiém vu xt 1y va luu gilr cac thong tin tur
céc tram tham chiéu gui t6i.

Hé théng tram CORS bao gém hé thdng phan cimg va phan mém. Hé thong
phﬁn cung cua mot tram CORS duoc thé hién & Hinh 2.9

Solar | Wind power system : IOV AC § L2V DO
[ | Ymi:l}/
| I : e
= | /] -
Cit Angten : ! o
chéing zét CHES ! i
a : — Modem
Power supply
K _'Z’.. -
Power surge voltage prote:tor ! 5l (=
- i Roaiter
Bd hyu dién / m"
e @/ = -
¢ Antenna lightning amester  CORS receiver Signal amester Comgulers

Hinh 2. 9. So dd hé thong phan cirng ciia tram CORS

a. H¢ thong phin cirng

Pé thiét 1ap mot tram tham chiéu lién tuc doi hoi phai co nhitng phan clng
dung va bén bi dé hd tro chay 24/7. Ngay nay nhitng phan cimg nhu vy c6 nhitng
mirc gia rat khac nhau tiy theo timg hing. Hé thong phan cimg ctia mot tram CORS
clia cac hang co ban déu giéng nhau va gém cac thanh phan sau:
* Choke-ring antenna ( Ang ten thu tin hiéu v¢ tinh)

Ang ten thu tin hi€u vé tinh GNSS c6 nhiém vu thu tin hiéu tir cac vé tinh thudc
hé théng GPS, GLONASS, Beidu (Bic Dau) thong qua diy dan tin hiéu bo chuyén
nbi (Antenna lightning arrester) c6 nhiém vu dua tin hiéu vé tinh vao CORS
receiver. Ang ten sir dung vat liéu it co dén, loai bo song tap do hiéu ing da duong
dan véi hiéu qua cao. Thiét ké dinh tAm theo 4 diém, tinh 6n dinh cta tAm may dat
dén 0,8 mm co6 kha ning do bat duoc tin hiéu vé tinh c6 géc ngudng nho nhat (
Hinh 2.10).
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Hinh 2. 10. Choke-ring antenna ( SOUTH cung cip)

Antenna c6 bd bdo vé bén ngoai nén cod thé tranh mua, giob, lua...
Cable antena st dung ong dan phu hop dé bao vé cap antena khoi thoi tiét,

Itra,. .. chéng sy xam nhap cia nudc va tia cuc tim; Co thiét bi chéng sét dé bao vé
cap antena; Str dung cap antena c6 chiéu dai vira da dé két ndi giita antena va may
thu. Str dung cap antena dé sao cho sy mat va cham tin hiéu 1a nho nhat.
* CORS receiver ( B thu va gidi ma tin hi€u v¢ tinh)

Bo giai ma tin hiéu vé tinh dau vao ( Input) két ndi v6i Choke-ring antenna dau
ra két ndi voi Moderm ngodi ra con mot s cong ngudn, cong két ndi véi may
tinh...( Hinh 2.11).

- fond Aternacnd  admen] LogouE:

Hinh 2. 11. CORS receiver ( B¢ thu va gidi ma tin hi¢u vé tinh) Net S8+

B thu va giai ma tin hi¢u v¢ tinh c6 nhiém vu thu tin hi¢u tir antenna sau do xu
1y chuyén dit liéu thu dugc vé dang sd dé cung cip cho may tinh. Thong qua cong
két ndi Enathernet.

Trén giao dién nhu ¢ Hinh 2.12 c¢6 thé thdy cong két ndi RJ45 Ethernet 13 két

nbi giita Net S8* vao Router (Internet)
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LCD screen: 2-line 15-digit flucrescent display Fower & Indication LED

RS5-232C (for static data communication)

1 pulse per second output part

Chaoke-ring antenna port

External frequency scale port
(to link with high-precision atomic clock)

Event marker input part

Parameters configuration and intetface support of
meteorclogical sensorjbarograghyinclinomete. External
storage devices allowied to connect with USE interface
via transfer cable

System debugging, static data downloading,
USE interface supportad by trarster cable

RS-232C (for differential data communication,
to link with extemal adio alka)

Hinh 2. 12. Giao dién thao tac va cong két ndi trén Net S8+

Pic diém cua bo thu NET S8 1a st dung bo mach chu ctia Trimble BD970, c6
thé thu duoc 220 kénh. Nguoi sir dung c6 thé thong qua cic cach nhu: Internet,
cong ndi tiép, Bluetooth va cac nit trén man hinh LCD dé tién hanh thiét 1ap tham
s6 cho hé théng, thuc hién thao tdc cho may thu tir xa. B thu dugc trang bi tinh
nang ty dong phuc hdi vi tri, may chu phuc hdi sau khi mat dién va tu dong hoat
dong lién tuc nhu cai dat ban dau, néu mat tin hiéu mang internet van bao luu )
liéu va sau khi két ndi dugc vai mang thi s6 liéu tiép tuc tu dong thu va luu vao may
chu. Churc nang cua NET S8° dé dat cac tham sb cho may thu, gidm sat tinh hinh v¢
tinh, thuc hi¢n céc tinh nang nhu thu thap s6 lieu quan tric, g1, khoi dong tur xa.

* Router + Modem

La hé théng két ndi mang Internet cho toan bd hé théng, cO6 nhiém vu truyén dir
liéu tir hé théng IGS vé s6 cai chinh diém tram CORS va cac thong sb cai chinh
tang d6i luu, khi quyén trong khu vuec... bao gdm cac nhiém vy nhu sau:

- Truyén sb cai chinh tir mang ludi IGS vé tram CORS.

- Truyén sd cai chinh tir CORS dén cac ROVER.

- Léy dir liéu do dac tir cac ROVER.

- Truyén dit liéu do dac tir CORS sang mang ludi IGS dé tiép tuc tinh toan toa

do turc thoi cua tram CORS.
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Mang Internet doi hoi cé sy 6n dinh cao, khong bi ngit quing trong qué trinh
lam viéc. Tai router ¢ cai dit 2 cong dé co thé truy xuét dit liéu v6i IP mic dinh
trén Computer 192.168.0.251 cong ra 6060 va 8080.

* May tinh chu (Server Computer)

M4y chii can phai c¢6 cau hinh 16n, b nhd Ram t6i thiéu 8Gb, 3 6 cimg mdi 6
500Gb dé c6 thé chay dugc Raid 3. May chu can c6 bd luu dién UBS dé dam bao
cho may chu khong bi mét dién dot ngdt va hoat dong dugc lién tuc.

May chu duoc cai dat phf”in mém chuyén dung va luu trit cac s6 liéu cua tram
CORS. Véi tram CORS theo cong nghé cua South dugc cai dat hai phdn mém
NRS-Station va NRS-Rerver. Phan mém NRS-Station c¢6 chirc ning tinh toan sb
liéu, phan bd s liéu tram thu tinh va NRS-Server cung cip thong tin sai phan cho
diém do di dong, xir 1y sb liéu cua mang ludi do dong RTK, ddng thoi hiéu chinh
cac sd nguyén da trj cia toan mang, thiét ldp mo hinh cai chinh (gom cai chinh sai
sd tang dbi luu, tAng dién ly, quy dao vé tinh).

Céc phan cung ctia tram CORS sau khi x4y dung va lap dat hoan chinh dugc
thé hién 6 hinh 2.13.

Hinh 2. 13. Hé thong tram CORS N001 tai Pai hoc Mé - Pja Chat

b. Hé thong phin mém

Trung tAm xt 1y sb liéu, théng qua may tinh chu (Server) duoc két ndi véi mot
duong truyén Internet riéng va duoc ding ky mot IP tinh, ¢ thé phan cép quan 1y,
tiy theo timg dbi twong ngudi sir dung bang hai phan mém di kém 1a NRS-Station
phuc vu tinh todn s6 liéu, phan b6 sb liéu tram thu tinh va phén mém NRS-Server
cung cap thong tin sai phan cho diém do di dong. Tién hanh xu 1y sb liéu ctia mang

lu6i do dong RTK, dong thoi hiéu chinh cac s6 nguyén da tri clia toan mang, thiét
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1ap m6 hinh cai chinh (gdm cai chinh sai s6 tang d6i luu, ting dién ly, quy dao vé
tinh).

Giao dién hé théng phﬁn mém NRS-Station cua tram CORS duoc thé hién nhu
Hinh 2.14.
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Hinh 2. 14. Giao dién phin mém NRS-Station

2.4.2. Nguyén ly hoat dong cua tram CORS
So d6 nguyén 1y hoat dong ctia tram CORS dugc thé hién nhu Hinh 2.15.

GPS/GLONASS/GALILEOQ/COMPASS
{GINSS)

== ﬁi | Tram dong (Rover) |
!
ner Field Bool:
ﬁI\'IEA
TCPRIP NTRIP Server|

Moderm \ = ———  _  {\Intenet
Wif - T —

1

Y

Receiver RTCM

GNSS

o

—

NTRIP Client

Server

1

He thong tram tham chien hoat déng lien tac
(COERS)Y

Hinh 2. 15. So' d6 nguyén ly hoat dong ciia tram CORS

Tin hiéu vé tinh GNSS dugc dngten (1) thu nhan, duoc truyén vé bo thu GNSS
Net S8' thong qua mot day cap chuyén dung, tai day tin hiéu vé tinh dugc giai ma

va di qua Moderm (3) vé may tinh chu (4). Théng qua may tinh chu dwoc két ndi
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v6i mot duong truyén Internet vai mot dia chi IP tinh ¢ dinh, c6 thé phan cap quan
Iy, tly theo timg ddi twong ngudi st dung bang hai phan mém di kém: NRS-Station
( phuc vu tinh toan sb liéu, phan bo sb liéu tram thu tinh) va NRS-Server cung cap
thong tin sai phan cho diém do di dong, xir 1y s6 liéu ciia mang ludi do dong RTK,
d6ng thoi hiéu chinh cc s6 nguyén da tri clia toan mang, thiét 1ap mo hinh cai chinh
( g0m cai chinh sai s6 tang ddi luu, ting dién ly, quy dao vé tinh). Céc sb liéu &
tram CORS duoc thu lién tuc voi tan suat 1 gidy, 15 gidy hodc 30 gidy tiy vao yéu
cau cta ngudi st dung va duoc thiét 1ap trong phan mém NRS-Station. S6 liéu duoc
lwu trit trong mot thu muc nhit dinh trong may cha theo chuén dinh dang cua tép
RINEX.

Viéc do dac theo cong nghé tram CORS thuong dugc thuc hién theo phuong
thirc do dong thoi gian thuc (Real Time Kinematic - RTK). Stir dung may thu GNSS
hai tan sd, két nbi dugc v6i mang vién théng dé truyén sb lidu théng qua phan mém
chuyén dung cai dat trong s6 do dién tir (Fieldbook). Toa dd cua tram dong duoc
giri vé may chu theo dinh dang chuan dir lieu NMEA (National Marine Electronics
Association) ctia hiép hoi dién tr hang hai qudc gia (M) [24]. Tai may chi phan
mém NRS-Server s& tinh toan va xac dinh s cai chinh cho tram dong va xac dinh
duoc toa do chinh xac cho tram dong va guri trd lai cho tram dong Rover theo dinh
dang dit liéu RTCM [25] va dugc luu giit trong s tay cta tram dong Rover.

Toa dd cua tram dong Rover dugc tinh theo cong thuc (2.1):
Xrover=Xrover()TOX(1);
Y rover™ Y Rover(D)HOY(1);
(2.1)
Zrover™ZLRrover(t)+02(1).
trong d6: Xpovers Y Rovers Zrover - CaC thanh phén toa d0 cua tram dong can xac dinh
trong h¢ toa do ctia tram CORS; Xgover(t), Yrover(t)s Zrover(t)
- C4c thanh ph?m toa do dinh vi tuyét ddi cua tram Rover ¢ thoi diém t; ox(t),
Sy(t), dz(t) 1a s6 hiéu chinh duogc xac dinh theo cong thire (2.2):
Ox(t)=Xcors - Xcors(t);
3y(D=Y cors - Ycors(t);
(2.2)
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0Z(t)=Zcors - Zcors(V)-
Trong do:
Xcors, Y cors, Zcors - Cac thanh phﬁn toa d6 da biét ciia tram CORS;
Xeors(t), Ycors(t), Zeors(t) - Cac thanh phﬁn toa do dinh vi tuyét dbi cua tram
CORS ¢ thoi diém t.

Toa do cua tram dong Rover s€¢ dugc xac dinh trong hé toa d0 WGS-84 sau do
duogc tinh chuyén sang hé toa @6 VN-2000 theo cong thic (2.3):

X=AX,+ k(X +¢&.Y -vy,Z")

Y=AY,tk(-¢ . X +Y +®,.2")
(2.3)

2=AN,+k(y, X -0,.Y +2°)

Trong do:

X, Y, Z la toa do vuong géc khong gian trong hé toa d0 VN- 2000, (m);
X’,Y’,Z’ 1a toa d§ vuong goc khong gian trong hé toa dd WGS- 84, (m);
AX,,AY,, AZ,1a cac tham s dich chuyén goc toa do (m);
0, , V, , & la 3 gbc xoay truc toa dd twong ing voi cac truc X, Y, Z, ( radian);
k 12 hé s6 ty 1& chiéu dai gitra 2 hé.
Céac tham sb dich chuyén toa do tir hé WGS- 84 sang hé toa d0 VN- 2000 do B0 Tai
nguyén va Méi trudng cong bd nhu sau:

AX,=-191,90441429 m;

AY,=-39,30318279 m;

AZ,=-111,45032835 m.

w, =-0,00928836;

Y, =0,019754797;

€, =-0,00427372”.

k =1,000000252906278.

Co ché truyén dan s6 liéu GNSS va s cai chinh RTCM tram CORS cho tram
dong Rover dugc thyuc hién theo giao thire NTRIP (Network Transport of RTCM via
Internet Protocol) [10]. Giao thitc NTRIP gdm c6 NTRIP Source, NTRIP Server,
NTRIP Caster va NTRIP Client ( Hinh 2.16).
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NTRIP Client (1) | ieeecaeeaeeeeaee. ...l  NTRIP Client (n)

NTRIP Server (1) |.cccieriesiceacisessieeeecsaad NTRIP Server (m)
i Streams i
% NTRIP SOUrCE  |ivciviicriersnirasnnsnssnaaes] NTRIP Sourcer (p) él

(1)

Hinh 2. 16. So' @6 truyén din s6 liéu RTCM qua giao thic Internet

2.5. Cac k¥ thuat dinh vi theo cong nghé tram CORS

Ba giai phap chil yéu dé truyén thong cung cap dit lidu hiéu chinh dén nguoi sir
dung dugc phét trién hién nay la: Giai phap tram quy chiéu ao (VRS- Virtural
Reference Station), Giai phap cung cdp tham sd hiéu chinh ving FKP
(Flachen-Korrektur- Parameter) va gidi phép tram Chinh - Phu (MAC- Master
Auxiliary Concept).
2.5.1. Tram tham chiéu do (Virtual Reference Station — VRS)
a. Nguyén tic hoat dong

La mot danh gia nhanh chong, mot thiét 1ap DGNSS dién hinh bao gém mot
tram tham chiéu duy nhat ma tir d6 cac dit liéu tho ( hodc diéu chinh) duoc giri dén
ngudi nhan rover ( tac 1a, nguodi st dung). Sau dé nguoi dung tao do 1éch pha cua
song mang ( hodc stra dit 1i€u tho cua ho) va thyc hién viéc xu ly dir liéu bﬁng cach
st dung diéu chinh khac biét. Dé trién khai ¥ twong tram tham chiéu a0 VRS, can it
nhit ba tram CORS duoc két ndi véi may cha mang theo duong truyén truc tuyén
tdc dd cao.

Pau tién, may Rover xac dinh vi tri gan dung va truyén t&i Trung tim kiém tra.
Truyén dir liéu tir may Rover t6i Trung tdm c6 thé thuc hién bang giai phap dién
thoai di dong...theo chuan NMEA goi 1a GGA ( Hinh 2.17).
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Hinh 2. 17. Nguyén Iy truyén dir liéu ciia tram tham chiéu 40 VRS (dang
NMEA)

Sau khi nhan duoc vi tri gén ding cua tram dong Rover, may chu ( Trung tam
xtr 1) s& kiém tra, tinh va truyén dit liéu hiéu chinh RTCM dén tram dong Rover.
Ngay khi nhan dugc dir liéu hi€u chinh RTCM, Rover tinh 101 gidi DGPS va cap
nhat vi tri méi va truyén vi tri moi to1 Trung tam kiém tra.

b. Bdc diém ky thudt mang tham chiéu do VRS
- Xay dung mét tram quy chiéu ( s6 tram > 3) va tram xtr Iy trung tAm
- Tram rover s€ thu tin hiéu v¢€ tinh toa do gﬁn ding, sau do chuyén toa do vé trung
tam x1r 1y.
- Tram trung tdm nhan duogc tin hi€u tur cac tram quy chiéu chuyén dén, sé tinh ra
cac s6 hiéu chinh va chuyén dén cho cac tram Rover.
- Tram Rover s& tinh ra toa do chinh xac hon va chuyén dén trung tam xtr Iy.
- Trung tam s& tinh ra vi tri tram 4o va cac s6 hiéu chinh cho tram 4o.
- Tram Rover s& nhan duoc cac sb hiéu chinh cudi cung va su dung bai toan dinh vi
tuong ddi dé xac dinh chinh xac vi tri tram tham chiéu 4o.
2.5.2. Théng sé hiéu chinh khu vwc ( Flachen Korrektur Parameter —FKP)
a. Nguyén tic hoat dong
Ky thuat FKP sir dung thong tin tir cac tram quy chiéu cua luéi dé c6 duoc

tham sO tuyén tinh mo ta céc sai sO do anh huong cia quy dao va tang khi quyén.
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Cac tham s6 nay dugc truyén dén nguoi sir dung dé noi suy cac sai sé ctia Iudi & vi
tri thuc té cta diém tram Rover, tir d6 tinh ra toa do chinh xac. Ung voi mdi dién
tich khu vuc s& c6 gid tri cac tham sb twong Gmg, mdi khu vuc duoc danh diu bang
cac mau khac nhau. Khi cic méay do hoat dong trong hé thong thi s& nhan dugc

tham sb clia tram quy chiéu gan nhat ( Hinh 2.18).

Hinh 2. 18. K¥ thuat thong sé hiéu chinh khu vuec

K¥ thuat FKP con c6 thé dugc st dung cach khac, d6 1a tram Rover nhan duogc cac
toa do cuia cac tram quy chiéu tir hé thong thong tin lién lac truyén dit liéu. Diéu nay
dac bi¢t hitu hiéu trong mot ludi rong 16n khi ma nguoi st dung lam viéce trén dién
rong voi cac tram quy chiéu khac nhau & gan d6. Néu vi tri cta cac tram quy chiéu
da biét, tram Rover sé& lya chon cac sb hiéu chinh khu vuc phu hop nhét. Céc tham
s6 khu vuc 6 thé duoc coi 14 tuyén tinh trong pham vi hoat dong khoang 100 km.

b. Pdic diém ky thudt

- Truyén dir liéu mot chiéu.

- Khong thé twong thich véi tram dong RTK truyén théng .

- Truyén dit liéu mét chiéu, ngudi ding c6 thé nhan ma khéng truyén di dugc, tinh
bao mat cao.

2.5.3. Ky thudt phéi hop tram phu tro va tram chinh (Master Auxiliary
Corrections — MAC)

a. Nguyén tac hoat déng
Trung tam x1r 1y s6 liéu phét di tri do cua tram chu, cung luc thong qua RTCM
3.1 v6i doan 1014 dén 1017 biz phat di mét tram thong sb phu tro (chi phat di su

chénh 1éch thay ddi cta tram phu trg va tram chinh), su chénh 1€ch vi tri toa do cua
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tram phu trg va tram chinh dé giam bot ganh nang cua viéce truyén, nhan dir liu.
Tram dong nhan duogc tin hiéu thi bat dau tinh toan su hiéu chinh vi tri cia minh,

cOng vao gia tri quan sat, sau do dinh vi RTK thong thuong ( Hinh 2.19).

Correction Differences
of the Auxiliary relative
to the Master

Auxiliary Reference Station

Auxiliary Reference Station D

Network estimation process incl.
Ambiguity Resolution, forming
messages of proposed type;

Receiving
observations for
Master and

Correction transmission of observations for Master
Differences for and of Correction Differences for the
the Auxiliary Auxiliary.
Reference

Stations

Aux Reference Station B T

e \ 4
Master Reference Station A id Network Processing Facility

Hinh 2. 19. K¥ thuat phéi hop tram phu tro va tram chinh

b. Pdic diém ky thudt
- Tang cuong tng dung cho mgt ngudi dung
- Tram Rover phat song GGA
- Dé dang trong viéc giam sat va quan ly tram Rover cua ngudi dung
2.5.4. H¢ thong mang ludi tham chiéu (Net Reference Station — NRS)
a. Nguyén tic hoat dong
Nguyén tic co ban ciia NRS dén tir ki thuat tram tham chiéu d0. N6 c6 tat ca dic
diém ctia mot tram tham chiéu a0, dong thoi hp thu wu diém, k¥ thuat va nang cao
mot s6 bd phan cua FKP, MAC.
b. Pdc diém ky thudt

Nang cao ky thuat tram tham chiéu 40: Khac véi ky thuat tram tham chiéu 40
binh thuong, NRS két hop céc uu diém ctua FKP va MAC, tao thanh mang ludi tam
giac, loi dung mdgt hodc toan bd tram tinh gﬁn d6 dé dam bao tinh 6n dinh va chét

luong s6 liéu ( Hinh 2.20).
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VRS

e

Rover
Station

L S50 ... 100+ km J

Hinh 2. 20. Nang cao k§ thuit tram tham chiéu so

K¥ thuat DEEP - NRS: Khi c6 ba tram tinh tr¢ 1€n, hé théng s€ xay dung tat ca
cac doan chudn phu hop véi diéu kién, 1am ting d6 che phu cia luéi tam giac trong
khu vuc. Dya vao khoang cach cua cac doan chuan trong khoa tam giac dé lua chon
mot tam giac tot nhat cung cap dich vu cho tram dong. Pén khi tram tam giac nay
khong con phu hop thi c6 thé thay thé bang tram tam gidc khac, dam bao cho viéc
st dung 6n dinh.

2.6. Ky thuat do theo phwong thirc GNSS/CORS/RTK
Do dong xr Iy tirc thoi RTK 1a mét ki thuat do da duoc ung dung kha rong rai
trong cong tac do dac thu thap s6 liéu thue dija khi ap dung cong ngh¢ GNSS/CORS.
Véi cong nghé GNSS/CORS, cong tac do dac c6 thé thuc hién bang nhimg k¥
thuat khac nhau.
2.6.1. Do theo tram CORS don

Péi tuong su dung 1a khu vuc nhé. Cac thanh phé hodc tinh hodc nhitng noi c6
cong trinh 16n, ddc biét quan trong va thuong dugc img dung trong viéc do dia hinh,
do hai cang hoac mé quang.

Pham vi do v€ tir 20 — 70 km tuy vao dia hinh.

Péi v6i tram CORS NOO1 duge goi 1a CORS don, mac du tram dugc tinh va
xac dinh toa do tir 11 tram IGS quéc té nhung trong pham vi khu vuc hi€u chinh
khong c6 bat ky tram CORS thuc dung nao két ndi vao dé tinh s cai chinh. Nén
duoc goi l1a tram CORS don.

2.6.2. CORS nhiéu tram
Ciing gidéng nhu CORS don, CORS nhiéu tram dura trén cau tric sir dung nhiéu

tram CORS dit so le voi nhau mot khoang cach nhét dinh, ching khong c6 lién két
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hinh hoc ma chi c6 lién két thuan tay véi cac diém IGS va truyén sb cai chinh dua
vao mang lya chon cua nguoi str dung.
2.6.3. CORS mang luoi

Giai phap tram tham chiéu 4o (VRS): Giai phap nay duoc Landau va cong sy
phat trién tir ndm 2002. Theo giai phap nay, tram dong cia nguoi st dung gui toa do
dinh vi tuyét d6i toi tram diéu khién trung tdm cua hé théng mang GNSS/CORS.
Thuong sir dung dang dir liéu cia NMEA dé gui thong tin di. Sau khi tram diéu
khién trung tdm nhan dugc toa do gﬁn ding, tram tham chiéu 4o (VRS) lap tiac duogc
tao ra cach tram st dung chi vai mét. S6 liéu “do” cua tram tham chiéu ao duoc
hinh thanh tai tram trung tim dya trén it nhat 3 tram tham chiéu gan nhat bao quanh
tram sir dung, c6 xét téi mo hinh sai sb cia mang va dugc giri ngay t6i may thu cua
ngudi sir dung theo chuan dir liéu RTCM.

Nho ¢6 sb lidu “do” tai tram tham chiéu &o, tram may cua nguoi st dung thuc
hién khau tinh toan vécto gitta tram tham chiéu 4o va tram st dung theo nguyén tic
dinh vi dong v6i mot tram tham chiéu “40” (RTK), tir d6 s& nhan dugc toa do chinh
xac cua tram st dung. Chuan thong tin theo dinh dang RTCM hodc dinh dang doc
quyén dé chuyén dit liéu tir tram diéu khién trung tAm téi nguoi st dung c6 thé bang
song radio, bang mobile-phone hodc bang internet khong diy. Theo giai phap tram
tham chiéu 4o, sd lugng nguodi st dung bi han ché bai nang lyc cua Server diéu
khién & tram trung tam, tuong tu nhu nang lyc cia mang di¢n thoai di dong.

Nhu vy, dé thuc hién giai phap VRS, ngoai may thu GPS, nguoi sir dung can
phai c6 thiét bi truyén thong tin v6 tuyén hai chiéu két ndi giita ngudi st dung véi
trung tam diéu khién cta hé thong mang GNSS/CORS.

Quy trinh tinh todn. xtr Iy cua mang VRS dugc thuc hi¢n theo cac budc sau:

1. Xac dinh sai s6 khi quyén va quy dao voi d6 chinh xac ¢& centimec nhd cac sd
nguyén da tri ¢ dinh tir cac canh (baselines) cua mang ludi tram CORS.

2. M6 phong vi tri clia tram tham chiéu 4o bang thay thé hinh hoc dit liéu cua cac
tram tham chiéu gﬁn vo1 tram su dung.

3. Noi suy sai s6 cua mang tai vi tri tram tham chiéu 4o sur dung mo hinh tuyén tinh
hodc mo hinh tinh vi hon.

4. Chuyén tic thoi cac s cai chinh t6i tram dong.
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Kha ning tmg dung cta cac loai tram CORS dugc thé hién nhu ¢ Bang 2.1

Bang 2. 1. So sanh kha nang wng dung cia cac loai tram CORS

Loai tram Déi tuong su Ung dung Pham vi cong Hinh thirc lam
CORS dung viéc Viéc
T Khu vuc nhé(thanhPo dia hinh,do|20-70km(tuy  vao[Iram tham khao
ram .
’ pho hodc tinh),caclhai cang hodc|dia hinh) don
CORS don
cong trinh 16n. mo quang.
Nhidu  [Khu vue nho(thanh| Do dia hinh,do Nhiéu tram tham
tram phd hodc tinh),cac| hai cang hodc 40-100km khao
CORS  [cong trinh 16n mo quang.
Tram Khu vyc 16n (thanh| Tty vao dic | Céc tram v6i nhau | Ap dung k¥ thuat
CORS phd 16n hodc cong|thu cia cong|50-100 km dung nhiéu tram
mang trinh 16n). viec nhu 1a|Ngoai mang tham chiéu tién
dinh vi , giam |30 km hanh tinh toan

sat , do luong.

cai chinh

2.7. May toan dac dién tir va ing dung trong do dac dia chinh

2.7.1.Céu tao chung ciia mdy toan dac dién tir

Cung vé6i sy phat trién ciia cong nghé do khoang cach céac thiét bi phuc vu cho

cong tac do dac cling ngdy cang phat trién, trong d6 thiét bi dang duogc str dung rong

rai do chinh 1a may toan dac dién tur. May toan dac di¢n tur 1a mot loai may trac dia

da chirc ning, cho phép giai quyét rat nhiéu bai toan chuyén nganh ngoai thyc dia.

May toan dac dién tir (Electronic Total Station) 1a mot loai may tric dia da

chiic ning cho phép gidi quyét rat nhicu bai toan ctia chuyén nganh ngoai thuc dia.

Hién nay trén thé gidi co6 rat nhi€u hang ché tao may toan dac di¢én tu, chung cé

hinh dang, kich thudc, tinh ndng k¥ thuat khac nhau.

May toan dac dién tor dugc tao thanh tur sy ghép ndi may kinh vi dién tir voi

may do xa dién tir va phan mém tién ich. Mot may kinh vi dién tr bao gébm 3 phan

chinh, so d6 khdi ctia may toan dac dién tir duwoc thé hién nhu hinh 2.21

May do dai dién
(EDM)

o

l

May kinh v sé
(DT)

Phan mém tién ich

]
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Hinh 2. 21. So' d6 khéi may toan dac dién tir

Cac bd phan co ban ctia mdy toan dac dién tir dugc thé hién nhu hinh 2.23

Khoi 1: May do dai dién tir (EDM -Electromagnetic Distance Measurement) c6
nhiém vu do khodng cach tor may t61 guong phan xa. Thong thuong, cac loai may
toan dac dién tr hi€n nay dugc trang bi mot may EDM cé tam hoat dong tir 2-4 km.
bJ§ chinh xac do khoang cach phu thudc vao tirng loai may. Cac may thong dung
hién nay c6 d¢ chinh xac do trong khoang + (3mm + 3.10 ppm).

Toan bd qua trinh do khoang cach duogc thuc hi¢n tu dong, két qua do hién thi
trén man hinh tinh thé léng LCD.

Khoi 2: May kinh vi s6 (Digiial Theodolite - viét tat 1a DT).

May kinh vi co cAu tao tuong tu nhu may kinh vi kinh dién, chi khac mot diéu 1a
khi do goc khong phai thyc hién cac thao tac thong thuong nhu chap vach hodc doc
s6 trén thang doc s6 ma s6 doc s& tu dong hién 1én trén man hinh tinh thé long cua
may. Dé thyc hién viéc tu dong hoa qua trinh do goc nguoi ta c6 thé st dung hai
phuong an ma hda ban d goi la cac may kinh vi ma héa (CODE THEODOLITE)
con cac may st dung phuong a4n xung dugc goi la cac may loai xung.

Khoi 3: Cac chuong trinh phan mém tién ich.

Trong khdi ndy ngudi ta cai dit cac chuong trinh dé xir 1y cac bai toan tric dia
don gian nhu cai chinh khoang cach nghiéng vé khoang cach bang; tinh hi¢u chinh
khoang cach do cac yéu té khi tugng; hiéu chinh hé sé chiét quang va do cong cia
trai dat; tinh chénh cao gitra hai diém do thuy chuan lugng giac; tinh toa do cua cac
diém theo chiéu dai canh va goc phuong vi; tinh dién tich; chuong trinh tinh giao
hoi diém v.v... Dé tang dung lugng cia bg nhd, cac may toan dac di¢n tir dugce trang

bj thém s6 do dién tir (fieldbook).
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Nhu vay két hop 3 khoi trén day lai voi nhau, chung ta dugc mét may da chuc
nang rat linh hoai c6 thé do cac dai luong can thiét va giai dugc hau hét cac bai toan
trac dia thong dung.

2.7.2. Céu tao va tinh néng tic dung ciia mdy toan dgc dién tiv Topcon GTS-239N

May toan dac dién t&r Topcon GTS-239N duogc san xuat tai nhat ban 1a mot trong
nhimg model may dugc wa chudng nhit ctia cia hang Topcon, may duoc thiét ké rat
nhé gon va chic chin, may dugc trang bi kha ning chdng bui, chéng nuée rat tét,
may c6 kha ning do dac rit 6n dinh va chinh xac. M4y dugc trang bi 2 man hinh

gitip thao tac do dac rat thun tién. (Hinh 2.22).

Hinh 2. 22. May toan dac dién tir Topcon GTS-239N
* Cdc tinh ndang cua mdy nhw sau:
Lang kinh.
Chiéu dai: 150 mm
Puong kinh 6ng kinh khach quan: 45 mm (EDM: 50 mm)
D9 phong dai (x): 30 x


https://www.tracdiatoanthang.com/may-toan-dac-dien-tu-topcon-gts-239n
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Truong nhin: 1° 30"

Khoang cach lay nét ti thiéu: 1,3 m (4,9 ft.)

Do goc.

Do chinh xac: 57

Phuong phap: doc tuyét dbi

Hé thng phat hién: H: 2 bén V: 1 bén

S6 doc toi thiéu: 5 diém / 1 diém (1 mgon / 0,2 mgon)
Thoi gian do: dudi 0,3 giay.

Puong kinh vong tron: 71 mm

Do khoang cach.

Diéu kién 1:

1 Lang kinh: 3, 000 m (9, 900 ft.)

3 Lang kinh: 4, 000 m (13, 200 ft.)

9 Lang kinh: 5, 000 m (16, 400 ft.)

Diéu kién 2:

1 Lang kinh: 3, 500 m (11, 500 ft.)

3 Lang kinh: 4, 700 m (15, 400 ft.)

9 Lang kinh: 5, 800 m (19, 000 ft.)

Diéu kién 1: khéi mu nhe véi tAm nhin khoang 20 km (12,5 dam) anh sang mat troi
vura phai v61 anh sang lung linh 4nh sang nhiét

Diéu kién 2: Khong c¢6 khoi mu voi tam nhin hon 40 km (25 dam), u 4m khong c6
anh sang lung linh nhiét

D9 chinh xac: £ (2 mm + 2 ppm x D *) mse

S6 lwong it nhit trong cac phép do:

Ché @6 tot: 1 mm (0,005 ft.) / 0,2 mm (0,001 ft.)

Ché d6 tho: 10 mm (0,02 ft.) / 1 mm (0,005 ft.)

Ché d6 theo ddi: 10 mm (0,02 ft.)

Hién thi s6 do: 11 chit so: t6i da. hién thi 9999999.9999

Do thoi gian:
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Ché do tbt:

1 mm: 1,2 gidy. (Ban dau 4 giy.)

0,2 mm: 2,8 gidy. (Ban dau 5 giay.)

Ché d6 tho: 0,7 gidy. (Ban dau 3 gidy.)

Ché do theo ddi: 0.4 gidy. (3 gidy ban dau) (Thoi gian ban dau sé khac nhau theo

mot didu kién va dat thoi gian tait EDM.)

Khi quyén: -999,9 dén + 999,9 ppm (Bang 0,1 ppm)

Pham vi hiéu chinh hang s cua ling kinh: -99,9 dén + 99,9 mm (Bang 0,1 mm)
Giao di¢n ban phim chuén cua may toan dac dién tor Topcon GTS-239N duogc

thé hién nhu Hinh 2.23.

Hinh 2. 23. Giao dién ban phim chuin ciia may toan dac dién tir Topcon

GTS-239N

Man hinh gém céc trinh don chinh nhu Hinh 2.24
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Hinh 2. 24. Cac trinh don chinh ciia may toan dac dién t&r Topcon GTS-239N

Budce 1: Nhan [F1] OFFSET : Chirc ning nay duoc tng dung khi khong thé dat
guong truc tiép.
+ F1 ANG OFFSET : do Offset goc
+F2 DIST OFFSET  : do Offset chiéu dai
+ F3 PLANE OFFSET : do Offset mit phang
Budc 2: Nhin [F2] S.O : Dung dé B6 tri diém bang khoang cach ngang, chénh cao,
khoang cach nghiéng.
+F1 HD : B4 tri diém theo khoang cach ngang
+F2 VD : Bb tri theo chiéu doc
+F3 SD: B6 tri theo khoang cach goc nghiéng.
Budc 3: Nhian m/f/I : Chuyén dbi don vi do
Céc cdy thu muc cua timg trinh don duoc thé hién nhu ¢ (Bang 2.2)
Bang 2. 2. Cay thw muc cac chirc ning may toan dac dién tir Topcon GTS-239N

STT Noi dung Théng so ky thuat

1 |May Toan Pac GTS-239N | Chicu dai: 150 mm
Po khoang cach ngan nhat: 1,3 m
Truong nhin: 1°30° (26 m trén 1 km)

2 Bd nho M4y Toan Pac GTS-239N: 24.000 diém
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Lu6i chir thap: chiéu sang
Hé thong bu nghiéng: can bang 2 truc

Man hinh

May Toan Bac GTS-239N:
S6 luong: 02
Kiéu: tinh thé Iéng LCD

Do goc

May Toan Dac GTS-239N:

Do chinh xac do goc: 5"

Phuong phap: s6 doc tuyét doi

Hé théng nhan dién: H: 2 mat V: 1 mat
Kha nang goc doc nhé nhat: 1'"/5"
Thoi gian do goc: > 0,3s

Puong kinh ban d6: 71 mm

Do khoang cach

May Toan Bac GTS-239N:

+ Tam nhin xa 20km:

Do t61 gwong mini: 1.000m

Do t61 guong don: 3.000 m

Do t61 guong chum 3: 4.000 m
Do t61 gwong chum 9: 5.000 m
+ T4m nhin xa 40km

Do t61 guong don : 3.500 m
Do t61 guong chum 3: 4.700 m
Do t61 gwong chum 9: 5.800 m
+ Po téi guong gidy: 100 m
D0 chinh xac do canh: £ 2mm+2ppmxD)

Kha nang hién thi canh

nho nhit

May Toan Bac GTS-239N:

Ché d6 do chinh xéc (Fine): 1mm /0,2mm
Ché d6 do thé(Coarse): 10mm/1 mm

Ché d6 do dudi (Tracking): 10 mm/lmm

Thoi gian do can

May Toan Dac GTS-239N:

bo chinh xac Imm: 1,2s ( ca luu bd nho
4s)

Do chinh xac 0,2mm: 2,8s ( ca luu bd nhéd
5s)

Do thdé 10mm: 0,7s (ca luu by nhé 3s)
Po nhanh: 0.4s (ca luu bo nhd 3s)

Doi tdm quang hoc

May Toan Bac GTS-239N:

D0 phong dai: 3x

Diéu chinh tiéu cu: 0,5m dén vo cuc
Anh thuan

Ngudn pin

May Toan Bac GTS-239N:
Pin BT-52QA:Tho1i gian lam viéc 10 h
lién tuc, thoi gian chd 45 h
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B¢ sac pin BC-27CR: Thoi gian nap pin:
1,8h

10 | Thong s6 khac May Toan Pac GTS-239N:

Trong lugng may va pin: 4,9kg
Bién do lam viéc cua con lic: + 3’
Don vi hiéu chinh: 1"

Bot thuy tron: 10°/2mm

11 Moi truong hoat dong May Toan Bac GTS-239N:

Bién do lam viéc: -20°C dén +50°C
Bién d¢ chiu dung: -35° C dén +50° C
Tiéu chuin kin nudc: IP66

2.7.3. Quy trinh do vé chi tiét bang mdy toan dac dién tir

Tir man hinh ban dau (sau khi mé méy) vao Menu man hinh hién thi cac chirc ning
nhu hinh (2.25):

SET AUDIO MODE
PSM: -340 PPM
SIGNAL: [

i PRISM PPM

P L

Hinh 2. 25. Man hinh hién thi cic chirc niing

F1 B.LT: Bat tit dén man hinh

F2 TILT(X,Y): Bat bot thuy dién tir

F3 T-P: Dit gia nhiét d6 ap suit

F4 — S/A(PMM):Cai dit hang s6 guong, khi chon man hinh s& hién thi

-Tiép theo an phim F1(PRISM) man hinh s& hién thi va ta nhap vao gi tri hang s6
guong tu ban phim: (Hinh 2.26)

Hinh 2. 26. Man hinh chon cac chwong trinh do
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-Tiép tuc 4n phim F1 dé vao chuong trinh Surveying, man hinh hién ra (Hinh 2.27):
Chon F1 (OSET) -> F3 (YES)

F1 OSET Pua gdc ngang vé 0
F2 HOLD Khoa gdc ngang

Trang 1 F3 HSET Dat g6¢c ngang theo mot g14 tr1 biét trudc
F4 P1 v Chuyén sang trang man hinh tiép theo

Hinh 2. 27. Man hinh chgn chwong trinh do dac

Pé tién hanh lam viéc véi chuong trinh do dac, nguoi sir dung phai thuc hién lan
luot cac thao tac sau:

Buoe 1:

Nhén F1 (OCC.PT) dé nhép diém tram may F1(INPUT) dé nhap s thir tu ctia diém
tram may, vi du 01 — F4(ENTER) x4c nhén .

F1(INPUT) nhap ID 1a chii thich cta diém tram may, cha y 1a mdi lan 4n F1 s&
chuyén doi tur nhép chir ALP sang nhap s6 NUM va nguoc lai,

F4(ENTER) xac nhén

Hinh 2. 28. Man hinh dat tén cong viéc
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Bugre 2:
F2 (BACKSIGHT) dé nhap diém dinh hudng
F1(INPUT) dé nhép s6 tht ty cho diém dinh hudng, vi du 02 F4 x4c nhan
F1 nhép cht thich cho diém dinh huong, vi du DH F4 xac nhan
F1 nhap chiéu cao guong
F4 x4c nhan F4(BS) F3(NE/AZ)
F1(INPUT) dé nhép toa d6 diém dinh huéng

F4 xac nhan

Hinh 2. 30. Man hinh thiét 1ap diém tram may nhip truec tiép
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Bude 3:

F3(FS/SS) dé do cac diém

F1 nhap s6 thir ty cho diém do dau tién
F4 xac nhan

F1(PCODE) nhap chu thich cho diém

F4 xac nhan

F1 nhap chiéu cao guong

F4 xac nhan

Ngim vao diém can do rdi an F3(MEAS)
An 1 trong 3 nut

Hinh 2. 31. Man hinh thiét 13p diém dinh huéng

Buwéc 4: Tién hanh do (Start)

Hinh 2. 32. Man hinh hién thj s liéu do
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Trude khi do diém chi tiét dau tién nguoi st dung can nhép vao:
+ Tén (hay sd tht ty) diém chi tiét & dong PtID.

+ Chiéu cao guong (hr).

+ Ma (ky hiéu) diém chi tiét (Code).
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CHUONG 3: THU'C NGHIEM TiCH HQP CONG NGHE DINH VI
GNSS/CORS/RTK VOI TOAN PAC PIEN TU PO PAC THANH LAP
BAN PO PIA CHINH

3.1. Thiét ké tich hop may dinh vi vé tinh GNSS véi may toan dac dién tir

Tich hop cong nghé dinh vi GNSS/CORS/RTK voi mdy toan dac dién tir 1a dé
tao ra mot thiét bi do dac b'fmg ca hai cong nghé. Tur hai thiét bi riéng bié¢t tao ra mot
thiét bi dong bo do dugc ca hai chic ning dong thoi 1a thiét 1ap diém khéng ché do
veé béng may dinh vi v€ tinh GNSS va do chi tiét bﬁng may toan dac di¢n tir. Dé tich
hop may dinh vi GNSS vao may toan dac tir & bo phan tay cam ctia may toan dac
dién tir tai vi tri truc dimg cua may di qua (hinh 3.1) khoan mdt 16 c¢6 duong kinh

15mm di qua tay cAm

Vi tri truc Hj 4 Tay cAdmcla
dng cla may  toan
may  toan dac dién tcr

dacdigmtor

Hinh 3. 1. Gia cong trén may toan dac dién tir

Pé tich hop may dinh vi vé€ tinh GNSS vao may toan dac dién tir, mdt ¢ ndi hai dau
ren da dugc thiét ké ché tao bang vat liéu thép khong gi. Mot dau ren van vao tay

cam may toan dac di¢n tir, mot dau ren bt vao vao may dinh vi v¢€ tinh. (hinh 3.2)
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Hinh 3. 2. Oc noi hai dau tich hop may toan dac dién tir véi may dinh vi GNSS

Oc ndi sau khi thiét ké, ché tao mot dau duoc vin chit vao tay cam cua may toan

dac dién tir, dau trén cua ¢ ndi dé 1ap vao may dinh vi vé tinh (hinh 3.3).

Qe ndi may toan
dac wori may
finh wi wé tink
GMSS

Hinh 3. 3. Oc noi dwoc lip vao may toan dac dién tir
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Sau khi lz'ip may dinh vi v¢ tinh GNSS vao dau ¢ ndi phia trén, s€ dugc mdt hé
thdng thiét bi tich hop cd may toan dac dién tr voi may dinh vi vé tinh GNSS
(hinh3.4)

‘ A

-
T"‘ 3

0
B\ I

Ll b
-

Hinh 3. 4. May toan dac di¢n tir da dwgc tich hgp voi may dinh vi vé tinh

Véi hé théng thiét bi tich hop ca cong nghé dinh vi GNSS va toan dac dién tr
gitip cho do dac thanh lap ban d6 dia chinh ma khéng can phai thanh 1ap ludi khong
ché, van co thé do chi tiét ¢ nhitng khu vurc bi che chan 18n bau troi khong thu duoc
tin hi€u v¢ tinh.

3.2. Co sé ha ting khong gian qudc gia Viét Nam ing dung trong do dac thanh
1ap ban d6 dia chinh
3.2.1. Mang luéi tram dinh vi vé tinh quéc gia VNGEONET

Hién nay, Viét Nam da hoan thanh giai doan moét viéc xay dung mang ludi cac
tram dinh vi vé tinh thu lién tyc tin hiéu tir cac hé thong dinh vi toan cu bang vé
tinh (GNSS) dap tng theo tiéu chuan qudc té, 1am thay ddi co ban ha ting do dac
theo xu hudng hién dai va dép ung do chinh xac cao, gop phan trong viéc hoan
thién va hién dai hoa ha téng do dac va ban dd co ban, thic d?ly viéc ing dung khoa
hoc, cong nghé ddi v6i Viét Nam trong cudc cach mang cong nghiép lan thir 4.

Ngoai ra, cong trinh con la nén tang dé hoan chinh hé qui chiéu va hé toa do
quéc gia 3D theo quan diém dong; cung cap kip thoi, ddy du, chinh xac thong tin,

dit liéu do dac va ban dd phuc vu phat trién kinh té - xa hoi, quéc phong, an ninh;
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giam sat tai nguyén, bao vé méi trudng, phong chong thién tai va ctru nan, thiic day
nghién ctru khoa hoc vé Trai dat.

Cho dén nay, Cuc Po dac, Ban d6 va Thong tin Dija Iy Viét Nam di xay dung
dugc 65 tram GNSS CORS (hinh 3.5), trong d6, bao gém: 24 tram Geodetic CORS
dugc bd tri trén pham vi toan qudc voi khoang cach trung binh giita cac tram tir
150+200 km va 41 tram NRTK CORS duoc bb tri tai 3 khu vue, d6 1a:

Khu vuec I: D(A)ng bé“mg Bic B0 va khu vuc Thanh Hoa c6 27 tram;

Khu vuc II: mién Trung va Tay Nguyén c6 12 tram;

Khu vuc III: Nam B0 ¢6 26 tram.

Khoang cach trung binh gifra cac tram NRTK CORS tir 50 - 80km. Cac tram
Geodetic CORS s& 1a cac diém khung co so phuc vu cho viéc xdy dung hé quy
chiéu, hé toa d§ dong quéc gia. Mot sb diém sé duogc lua chon phuc vu cho nghién
cuu dia dong luc, danh gia céac chuyén dich mang vo Trai dat, phuc vu cong tac du
bao thoi tiét va an ninh quéc phong. Cac tram NRTK CORS phuc vu cho viéc do vé
thanh 1ap ban dd dia hinh, dia chinh va cac cong tac trac dia khac.

LalJANMIE R

H BARN

Thailand

Gulf of Thailand
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Hinh 3. 5. Bin d6 phan b6 cac tram dinh vi vé tinh quéc gia VNGEONET

bén nay, cong tac do dac, xur ly tinh todn xac dinh toa d¢ tai 65 tram GNSS
CORS da hoan thanh trén ca 2 hé toa d6 VN-2000 va ITRF2014. Cac diém gbc sir
dung dé do ndi 1a cac toa d6 qudc gia cap 0, cac diém IGS c6 trong khu vyc. Pong
thoi, viée do ndi dd cao vao tat ca cac tram GNSS CORS cling da dugc hoan tat vi
dd chinh xéc twong duong do cao hang II, hang III.

Dt liéu tir 65 tram GNSS CORS duoc truyén truc tiép qua mang Internet vé
Tram xu Iy va Diéu khién Trung tam tai Ha Noi dé xur 1y tinh toan va cung cép di
liéu cho nguoi sir dung qua mang Internet theo thoi gian thuye.

Mot trong nhimg muc tiéu ctua hé thong d6 1a cung cép dich vu do dong thoi
gian thyc véi do chinh xac cao ¢& cm cho cac khu vuc c6 xay dung cac tram NRTK
1a Pong bang Bic Bo, Trung Trung Trung B va Nam Bo. Tuy viy, sau khi hé
thng di vao hoat dong di nhan thiy khong nhitng muc tiéu nay dat duoc véi do
chinh xéc rat cao (c& 2 - 4cm) ma cac khu vuc khac van c6 thé duge hé thong cung
cap dich vu do dong thoi gian thuc véi do chinh x4c hoan toan théa man dap tng
yéu cau do dac, thanh 1ap ban dd dia hinh, dia chinh ty 1€ 16n. Trong tuong lai, dé co
thé cung cép dich vu véi d6 chinh xé4c cao hon can bd sung cac tram NRTK vdi mat
do tuong tu cac tram NRTK da duoc lép dat tai khu vuc Déng béng Bic B9, Trung
Trung B¢ va Nam Bo.

Tinh dén nay, cac to chirc tham gia dang ky sir dung dich vu chit yéu 1a phuc vu
do dac, ban d6 ciing nhu quan 1y dat dai. Qua theo ddi sé lwong tai khoan ding ky
st dung dich vu ngay mot ting, dén nay, di c6 tong sd gan 600 tai khoan duoc ding
ky thanh cong. V&1 mang ludi cac tram dinh vi vé tinh quéc gia (VNGEONET) co
thé str dung dé do theo k¥ thuat tram tham chiéu 40 VRS.

3.2.2. Cdc thanh phén ciia hé thong tram CORS trong mang luéi VNGEONET
3.2.2.1. Hé théng phan cirng

H¢ théng tram tham chiéu lién tuc (CORS), ¢ Viét Nam goi la tram dinh vi vé
tinh quéc gia dugc xay dung trén co so cong nghé va thiét bi cuia hang Leica. No
duogc dinh nghia 1a mot hoac nhiéu tram tham chiéu GNSS vén hanh lién tuc cd
dinh, két hop ting dung cong nghé mdy tinh hién dai va hé thong mang internet

truyén dir li¢u tao thanh mdt mang ludi dong bd. Trén co s& van hanh cia tram
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CORS, c6 thé sir dung phuong phap do dong xtr Iy tirc thoi RTK va chi can sir dung
thém 1 may thu di dong GNSS c6 kha ning két ndi dit liéu qua GPRS t6i tram
CORS thi c6 thé tién hanh x4c dinh toa d6 diém may thu di dong chinh xé&c, nhanh
chong véi khoang cach ting dang ké.
M5t tram tham chiéu hoat dong lién tuc CORS cua céc hang déu co cac thanh

phan co ban giéng nhau. Tram CORS cua Leica c6 mot s6 thanh phan co ban la:
1. B§ thu GNSS CORS (GNSS CORS receiver)

B6 thu GNSS CORS trong hé théng tram CORS cua Leica 1a loai GR50 (hinh
3.6) BO thu nhan va giai ma tin hiéu vé tinh dau vao (input) két ndi vi Choke-ring
antenna dau ra két ndi véi modem, ngoai ra con mot sé cong nguodn, cong két ndi

v&i may tinh chu.

Hinh 3. 6. B0 thu GNSS CORS GR50 cia Leica

B thu va gidi ma tin hiéu v¢ tinh c6 nhiém vu nhén tin hi€u tir antenna sau do
xtr 1y truyén dir lidu thu dugc vé dang sd dé cung cép cho may tinh chu théng qua
cong két ndi Ethernet.

2. Ang ten thu tin hiéu vé tinh GNSS CORS
Ang ten sir dung cho tram CORS cuia Leica 13 loai LEIAE25.R4 LEIT (hinh 3.7)

Hinh 3. 7. Ang ten thu tin hiéu vé tinh GNSS CORS LEIAE25.R4 LEIT
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Ang ten GNSS CORS LEIAE25.R4 LEIT c6 nhiém vu thu tin hiéu tir cac vé
tinh thudc hé théng GPS, GLONASS, Beidu, Galileo, QZSS thong qua diy dan tin
hiéu bd chuyén ndi (antenna lightning arrester) c6 nhi¢m vu dua tin hi¢u v¢ tinh vao
bo thu GNSS CORS GR50. Ang ten su dung vat li€u it co dan, loai bo song tap do
hiéu tmg da duong din véi hidu qua cao. Thiét ké dinh tim theo 4 diém, tinh 6n
dinh ctia tdim may dat dén 0,8 mm c6 kha nang do bat duoc tin hiéu vé tinh ¢6 gbc
ngudng nho nhat.

Toa d0 cua ang ten thu tin hiéu v€ tinh GNSS duoc xac dinh trong hé toa do

WGS-84 va tinh chuyén vé hé toa d0 VN — 2000 hién nay dang su dung tai Viét
Nam.
Antenna c6 bd bao vé bén ngoai nén co thé tranh dugc mua, gi6, lra v.v...Cable
antena st dung ong din phu hop dé bao vé cap antena khoi thoi tiét, ltra,... chng
sy xam nhdp ctua nudc va tia cuc tim. Co thiét bi chéng sét dé bao vé cap antenna,
st dung cap antenna c6 chiéu dai vira du dé két ndi giira antenna va may thu dé sao
cho sy mét va cham tin hi¢u 1a nhé nhat.

3. Hé théng lwu trir dién ning

Bo6 luu dién UPS (Uninterruptable Power Supplier) dugc hiéu nhu 13 hé
thong ngudn cung cip lién tyc hay don gian hon 1abd luu trir dién du
phong nham lam ting d tin cdy cung cap dién cho hé thong.

4. H¢ thong truyén din tin hi¢u

+ Day dan tin hiéu RS232

Day dan tin hiéu RS 232 con duoc goi 1a day dan cong COM la day dan tin hiéu
di tir thiét bi thu tin hiéu Rover tGi bo chuyén tin hi€u thanh tin hiéu TTL st dung
dién ap 5V trong Arduino, diy dan c6 hai dau cam khac nhau, c6 d6 dai khoang Im
— 1.5m. Day duoc thiét ké chong thAm nudc, bén bi v6i moi truong khic nghiét
nhu mua, néng, nong, am.

+ Day dan tin hiéu LAN sir dung tai tram thu tin hi€u quan traic ROVER

Day dan tin hiéu LAN 1a loai day din 8 15i dong c6 16p cach chdng nhiéu tir va

c6 dd bén cao, chiu néng mua tot. Khoang cach tuy thudc vao thiét ké vi tri dat
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mbc va thuong khong 16n hon 75m tinh tir vi tri dat méc t6i tram mang LAN gan
nhat.

Ang ten duogc lép trén bé mdc dat & vi tri On dinh, thong thoang, gén nguén dién
va ¢6 duong truyén internet. O hinh 3.8 13 hinh anh cta mot trong s6 65 tram
CORS trong mang ludi tram dinh vi vé tinh quéc gia (VNGEONET) di dugc xay
dung ¢ Viét Nam.

bl -

'8

Hinh 3. 8. Tram CORS trong mang lu¢i VNGEONET

Dir lidu cua tat ca cac tram CORS duoc truyén vé trung tdm xt 1y dit liéu cua
VNGEONET dit tai tru s¢ ciia Cuc Do dac Ban dd va thong tin Pia 1y Viét Nam,
dia chi tai S6 2 Phb Pang Thuy Tram, Q. Bac Tir Liém, TP. Ha Noi (hinh 3.9)

——, — ]
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Hinh 3. 9. Trung tam xir ly dir liéu cia VNGEONET

O trung tdm xu 1y dir liéu cia VNGEONET c6 dit may tinh chu (Server) ¢6 cau
hinh rat cao, dugc nbi dén nhiéu man hinh theo ddi tinh trang ciia cac tram CORS.
May tinh chi ¢6 cai dit phdn mém quan Iy cac tram CORS, quan 1y ngudi st dung,
xur 1y dit liéu, cp phat s6 liéu cai chinh tir tram CORS dén tram dong Rover
3.2.2.2. Phdan mém quan 1y hé thong mang CORS

Phan mém cai dit trong may chu ¢ trung tim xu 1y dit liéu cia VNGEONET ¢6

tén 1a GNSS Spider do hing Leica nghién ctru phat trién (hinh 3.10)

Hinh 3. 10. Giao dién phan mém GNSS Spider cai dit trong may chii trung
tam xiwr ly dir liéu cia VNGEONET

Phan mém GNSS Spider dugc thiét ké dé hoat dong cung véi bo thu cia mang ludi
tram tham chiéu GNSS CORS cua Leica duoc trién khai tai mot hodc nhiéu dia
diém c6 dinh. Vi GNSS Spider, c6 thé cung cap cac dich vu GNSS cho cac khu
vuc dia phuong nao d6 ciing nhu trén toan bd khu vire hodc mot quéc gia thong qua
mang ludi cac tram cung cép dich vu cho cac tép dir li¢u thé GNSS, DGNSS, RTK
va mang RTK. GNSS Spider 14 sy két hop cac mo-dun chinh “Spider Business
Center”, “SpiderNET” va “POSITIONING”.
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-Spider Business Center (SBC) 1a mét giai phap an toan tich hop dé dang ky va
quan 1y truc tuyén tit ca cac dich vu mang GNSS. No¢ tich hop giita cac dich vu
GNSS Spider va SpiderWeb va cho phép bo sung va gia ting tinh ing dung.

-SpiderNET 1a mot mo-dun trong GNSS Spider dé phéan tich mang thoi gian
thuc va mo hinh hoéa sai sb. No cung cép d6 chinh xac cao nhét va cai thién hiéu
suat do RTK trén toan by khu vuc mang, voi khoang cach tham chi con 16n hon
giita cac tram tham chiéu.

-Positioning 1a mot mo-dun trong GNSS Spider dé xir 1y lién tuc trong thoi gian
thuc hodc xu ly sau cac tram ¢d dinh cho céc ung dung giam sat GNSS. GNSS
Spider Positioning duwa trén cac thuat todn SmartCheck rat noi tiéng ciia Leica dé xur
Iy do RTK mang lai d6 tin ciy cao nhat.

GNSS Spider dép tng tat ca cac yéu cau dé quan 1y hoan chinh cac tram GNSS
don 1¢ va mot mang ludi céc tram:

= C4u hinh va diéu khién cac may thu GNSS tir xa.

= Tai xudng dit liéu dinh ky tir mdi bo thu Leica dugc quan 1y.

» Ghi dir 1iéu tho tir cac luéng dir li€u tho lién tuc.

= Luu trit va phéan phéi di liéu.

= Kiém soat chat luong dit lidu.

= Tinh todn vi tri lién tuc trong thoi gian thye.

= XU ly mang lién tuc trong thoi gian thuce

= Quan 1y va phan phbi:

-Dich vu RTK va DGNSS cho cac tram riéng 1¢.

- Dich vu mang RTK cho mot loat cac tram.

- Quan ly, kiém soat va ghi nhat ky truy cap cua nguoi ding Rover thoi gian

thuc. - Giam sat hé thong va thong tin.

Dir lidu tir cac tram CORS truyén vé may cha qua duong truyén internet theo
dia chi IP cua dich vu vién thong do nha mang cung cip va cong di duoc mé trén
modem wifi ndi v6i may chii. O trung tim xir Iy dit liéu cia VNGEONET c6 mot

dia chi IP, nhung c6 nhiéu cong trén modem dugc mé, dit liéu cia mdi tram CORS
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dugc truyén dén theo dia chi IP sau d6 sé phan ludng theo cong. Dit liéu ctia mdi

tram CORS s& truyén va nhan theo mot cong riéng.

Céc thong tin ciia mdi tram CORS dugc phan mém GNSS Spider ¢ trung tim

xt Iy dit liéu quan 1y voi cac truong dit liéu thdng nhat. O bang 3.1 1a cac dit liéu

ctia tram CORS tai Thanh phé Can Tho

Bang 3. 1. Thong tin dit liéu ciia tram CORS dit tai Thanh phé Cin Tho

TT | Truwdng dir liu Mo ta Théng sb
1| Tén tram CORS | Tép tram CORS dit theo dia danh CanTho
2 | Mé tram CORS | M3 tram CORS dit véi 4 chit cai CTHO
3 |RTCMID Mi dinh dinh danh s6 cai chinh RTCM | 0059
dit theo 4 chit sd
4 | Vido Vi tri vi do dit tram CORS 10° 01" 37" N°
5 | Kinhdd Vi tri kinh d¢ dat tram CORS 105% 46" 06" E°
6 | Do cao (m) D6 cao cua dng ten tram CORS 3.44
7 | Loai may thu Kiéu cia may thu GNSS LEICA GR50
8 | Loai ang ten LEIAR25.R4 LEIT

Kiéu ang ten thu tin hiéu vé tinh GNSS

Cac thong tin dit liéu nay duogc hién thj trén ban d6 co s& dir lidu phan bd tram
CORS cuia VNGEONET khi kich vao biéu tugng cia n6. O hinh 3.11 13 thong tin
dir liéu ctia tram CORS dit tai Thanh phé Can Tho.
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Hinh 3. 11. Cac théng tin ciia tram CORS Cin Tho hién thi trén ban d6
co s& dir liéu

3.3. K§¥ thuit dinh vi theo phwong thirc tram tham chiéu 40 VRS

VRS (Virtual Reference Station) - Tram tham chiéu a0 13 mot phuong thuc
duoc st dung dé cung cép d@ liéu hi€u chinh mang RTK. N6 dya trén k¥ thuat tao
dir liéu tram tham chiéu GNSS cho mot tram tham chiéu 4o. Trong phuwong phap
nay, nhu dugc mo ta boi Janssen (2009), mot mang ludi cac tram tham chiéu lién
tuc dugc lién két véi mot trung tam diéu khién duoc su dung dé tinh toan cac hiéu
chinh khu vyc trén toan mang. Mot tram tham chiéu a0 sau d6 dugc tao tir thong tin
nay cach vi tri ban dau ciia Rover vai mét. Cac Rover dién giai dir liéu nay nhu
trong cung mot cach nhu thé no6 1a tir mot tram tham chiéu don va thuc. Khi Rover
di chuyén, thi VRS 1a tinh. Néu Rover di chuyén dang ké dé anh huong dén chat
luong hi¢u chinh, thi mot VRS mai can phai duoc tao ra ¢ vi tri cia no. O hinh 3.12
mo phong tram tham chiéu 4o ciia hang Trimble.

Vé co ban, tram tham chiéu 40 VRS bao g6m nhiéu tram CORS vén hanh lién
tuc, két hop v61 may tinh cha va hé théng mang internet truyén dir liéu tao thanh

mot mang ludi.
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Uu diém cua giai phap nay 1a cho d6 chinh xac cao, do dugc xa hon. Nhuoc

diém la s6 ngudi dung bi han ché.

CORS-1

Trung tam x1r 1y so liéu
Hinh 3. 12. Mé phéng tram tham chiéu 40 VRS ciia hing Trimble

Theo giai phap ndy, may Rover cta ngudi st dung gui toa do dinh vi tuyét dbi t6i
tram diéu khién trung tdm ctia mang luéi CORS. Thudng sir dung dang dit liéu theo
tiéu chuan NMEA theo dinh dang tin nhan trj do & dang GGA dé giri thong tin di.
Sau khi tram diéu khién trung tdm nhan dugc toa do gén ding, tram tham chiéu a0
(VRS) lap tirc dugc tao ra va cach tram Rover chi vai mét. S6 liéu “do” cua tram
tham chiéu 4o duoc hinh thanh tai tram trung tam duya trén it nhét 3 tram tham chiéu
gan nhat bao quanh tram Rover, c6 xét t6i mo hinh sai s6 ctia mang va dugc gui
ngay toi may thu ctia nguoi st dung theo chuan dir liéu RTCM.
3.4. Kiém nghiém danh gia do chinh xac ciia hé thiét bi tich hop may toan dac
dién tir va may dinh vi v€ tinh GNSS

Pé co thé tmg dung thiét bi tich hop cong nghé GNSS/CORS va méy toan dac
dién tir trong cong tac do dac thanh 1ap ban dd dia chinh, can tién hanh kiém
nghiém danh gia d6 chinh xac cua hé thong thiét bi. Phuong phap kiém nghiém
béng cach do d6i sanh & ngoai thuc dia, st dung céc diém khéng ché tric dia dia
chinh da dugc cac don vi c6 chirc nang trong linh vuc do dac ban dd cua thanh phé

Can Tho thanh 13p. Cac diém dia chinh dugc thanh l4p bang cong nghé GPS véi ki
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thuat do tinh va duoc binh sai tinh toan xac dinh duoc toa do chinh xac 1am diém
tram may va cac diém chi tiét di do bang may toan dac dién tu.

Trong nghién ctru nay da tich hop hai thiét bi 1a may dinh vi vé tinh GNSS Hi
target-V200 ciia Trung Qudc va mdy toan dac dién tor GTS-239N cua hing Topcon
(Nhat Ban). Céc thiét bi do Cong ty Thiét bi va Po dac GEOTEX c6 tru so tai S6
77C Pudng Tran Pha, Phuong Cai Khé, Quan Ninh Kiéu, Thanh ph Can Tho cung
cap dé do thuc nghiém.

Str dung mang ludi cac tram dinh vi v¢ tinh quéc gia VNGEONET do Cuc Do
dac, Ban do va Thong tin dia 1y Viét Nam thanh 1ap va do theo phuong thirc tram
tham chiéu 40 VRS.

Khu vue do kiém dinh nam trén dia phan cong vién Song Hau cach tram CORS
Can Tho khoang 3.46 km (hinh 3.13).
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Hinh 3. 13. Vi tri do dac kiém dinh thiét bi

Hé théng thiét bi tich hop may toan dac dién tour GTS-239N va may dinh vi v¢
tinh GNSS Hi target-V200 duoc lip vao gia ba chan va dinh tim, can bang vio
moc di biét toa do 1a diém dia chinh GT02 va GTO03 (hinh 3.14).
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Hinh 3. 14. Hé thong thiét bj tich hop dit tai mdc dia chinh GT02

May dinh vi GNSS Hi target-V200 duoc két ndi dén trung tdm diéu hanh mang
lu6i VNGEONET va thyc hién phuong thure dinh vi tram tham chiéu a0 VRS s& xac

dinh lai toa d6 cho diém dat may. Dya vao toa do xac dinh dugc theo k¥ thuat

CORS/VRS va toa dd d3 biét cua hai diém dia chinh co s&, sé xac dinh dugce do

léch vé céac thanh phén toa d§ nhu & bang 3.2

Bang 3. 2. Sai 1éch toa d9 cac diém khong ché do vé

A A K Toa do do béng Sai léch
Tén Toa do gbc (m) R
. GNSS/CORS/VRS (m) toa do (m)
moc
Xebe Y Xvrs Yvrs X oy
GTO02 [ 1113153.565 | 584655.238 | 1113153.568 | 584655.231 | -0.003 | 0.007
GTO3 [ 1113374.469 | 586421.754 | 1113374.466 | 586421.735 | 0.003 | 0.019

Toa d6 cua hai mdc dia chinh GT02 va GTO3 xac dinh bﬁng ky thuat
CORS/VRS sai léch so véi toa 6 gdc 1a khong 16n. Nhu vdy cé thé sir dung may
dinh vi GNSS Hi target-V200 dé thiét 1ap ngay diém khdng ché do vé& bang k¥ thuat
CORS/VRS ma khong can phai xdy dung ludi khng ché tir trudc.

X dung toa do cua hai diém GT02 va GT03 nhédp vao trong chuong trinh do

clia may toan dac dién tir (GT02 1a diém tram may con GTO03 1a diém dinh hudng)




va tién hanh do chi tiét theo nguyén 1y toa do cuc v6i chuong trinh do toa do. (hinh

3.15).

Cac diém chi tiét nay dugc danh dau bang son va di duoc xac dinh toa do tir

.
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Hinh 3. 15. Po vé chi tiét bang phwong phap toan dac

trude, khi d6 s& xac dinh duoc sai 1éch toa d6 cho cac diém chi tiét. (bang 3.3)

Bang 3. 3. Sai 1éch toa d¢ cac diém chi tiét

Teén Toa d6 do bang toan dac (m) Toa d6 do bang thiét bi tich hop (m) Sai léch toa d6 (m)

diem | Xy Yip hop X Yau hw | X | 8y | 5h
1 | 1111367.937 | 586423.672 | 2.472 | 1111367.935 | 586423.684 | 2.496 | 0.002 | -0.012 | -0.024
2 | 1111384.465 | 586419.046 |2.477 | 1111384.470 | 586419.050 | 2.501 | -0.005 | -0.004 | -0.024
3 | 1111391.497 | 586431.786 | 2.418 | 1111391.511 | 586431.790 | 2.443 | -0.014 | -0.004 | -0.025
4 | 1111392.592 | 586447.225 |2.453 | 1111392.604 | 586447.225 | 2.482 | -0.012 | 0.000 | -0.029
5 | 1111392.538 | 586474.670 | 2.416 | 1111392.528 | 586474.675 | 2.445 | 0.010 | -0.005 | -0.029
6 | 1111368.784 | 586468.265 | 2.421 | 1111368.802 | 586468.270 | 2.448 | -0.018 | -0.005 | -0.027

Véi s6 lidu & bang 3.3 nhan thay rang cac diém chi tiét c6 sai 1éch 16n nhét vé toa
dd X 1a 18mm va toa d0 Y 13 12mm vé dd cao 1a 29mm. D sai 1éch nay la kha nho,

vi vay hoan toan c6 thé img dung thiét bi tich hop gitta may dinh vi GNSS va toan
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dac dién tir dé do v& chi tiét thanh 1ap ban dd dja chinh trong khu vyc do thi ma
khong can phai thanh 1ap ludi khong ché do vé qua nhiéu cap.
3.5. Po dac thue nghiém
3.5.1 Khdi qudt vé khu vwe do dac thwe nghiém

Dé tién hanh cong tic do dac thuc nghiém thanh 1ap ban d6 dia chinh bang
phuong phap tich hgp cong nghé GNSS/CORS va toan dac dién tir, khu vuc duogc
lua chon 14 tai Thi trin Vinh Thanh, huyén Vinh Thanh, thanh phé Can Tho (Hinh
3.16).

—_Hinh 3. 16. Khu vue do thye nghiém

Vinh Thanh la mét huyén ngoai thanh thudc thanh phé Can Tho, Viét Nam.
Trudc nam 1975, ving dat Thot N6t (gom ca toan bo huyén Vinh Thanh va mot
phan huyén Co Do) da tung co thoi ky thudc vé tinh Long Xuyén va sau do 1a
tinh An Giang.

Ngay 23 thang 12 nam 2008, theo Nghi dinh s6 12/ND-CP cua Chinh phu Viét
Nam, mét phan dat dai phia nam ciia huyén Vinh Thanh dugc giao vé cho huyén Co
D6 méi duoc diéu chinh dia giéi hanh chinh. Hién nay, huyén Vinh Thanh c6 2 thi
tran 1a thi trin Vinh Thanh va thi trAn Thanh An. Huyén ly huyén Vinh Thanh duoc
dit tai thi trdn Vinh Thanh. Day 1a huyén c6 dan sé dong nhit cua thanh phd véi
dan s6 nim 2019 13 98.399 nguoi, mat do dan s dat 331 ngudi/km?

Sau khi diéu chinh dia gid1 hanh chinh xa va thanh 13p cac xa moi, huyén Vinh
Thanh ¢6 297,59 km? dién tich ty nhién va 117.930 nhan khau, c¢6 11 don vi hanh


https://vi.wikipedia.org/wiki/Huy%E1%BB%87n_(Vi%E1%BB%87t_Nam)
https://vi.wikipedia.org/wiki/Th%C3%A0nh_ph%E1%BB%91_tr%E1%BB%B1c_thu%E1%BB%99c_trung_%C6%B0%C6%A1ng_(Vi%E1%BB%87t_Nam)
https://vi.wikipedia.org/wiki/C%E1%BA%A7n_Th%C6%A1
https://vi.wikipedia.org/wiki/Vi%E1%BB%87t_Nam
https://vi.wikipedia.org/wiki/1975
https://vi.wikipedia.org/wiki/Th%E1%BB%91t_N%E1%BB%91t
https://vi.wikipedia.org/wiki/C%E1%BB%9D_%C4%90%E1%BB%8F
https://vi.wikipedia.org/wiki/Long_Xuy%C3%AAn_(t%E1%BB%89nh)
https://vi.wikipedia.org/wiki/An_Giang
https://vi.wikipedia.org/wiki/23_th%C3%A1ng_12
https://vi.wikipedia.org/wiki/2008
https://vi.wikipedia.org/wiki/Ch%C3%ADnh_ph%E1%BB%A7_Vi%E1%BB%87t_Nam
https://vi.wikipedia.org/wiki/Ch%C3%ADnh_ph%E1%BB%A7_Vi%E1%BB%87t_Nam
https://vi.wikipedia.org/wiki/C%E1%BB%9D_%C4%90%E1%BB%8F
https://vi.wikipedia.org/wiki/C%E1%BB%9D_%C4%90%E1%BB%8F
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chinh tryc thudc, bao gdm céac xd: Vinh Trinh, Vinh Binh, Thanh My, Thanh Qudi,
Thanh An, Thanh Tién, Thanh Théng, Thanh Loi, Thanh Loc, thi trin Vinh Thanh
va thi tran Thanh An (bang 3.4).
Bang 3. 4.Thong tin hanh chinh cdp xa huyén Vinh Thanh, thanh ph6 Cin Tho

Pon vi hanh | TT TT Xa Xa Xa Xa Xa Xa Xa Xa Xa
chinh cép xd | Vinh Thanh Thanh Thanh Thanh Thanh Thanh Thanh | Thanh | Vinh Vinh
Thanh | An An Loc Loi My Quéi Thing | Tién | Binh Trinh
Dién tich
7,38 17,82 44,89 35,93 43,24 21,41 33,38 23,27 22,4 19,54 28,11
(km?)
Dan s6
4.821 12.157 10.447 15.148 10.472 10.925 12.358 7.124 9.412 7.229 | 19.171
(nguoi)
Mat do
dan b 653 682 233 422 242 510 370 306 420 370 682
(nguoi/km?)

Hién nay ban do6 dia chinh cua huy¢én Vinh Thanh da dugc thanh lap, no la co

s& dé kiém chung vé do chinh xac ctia nghién ctru nay. Mot phan dién tich cta thi

trAn Vinh Thanh s& dugc do V& b'fmg viéc tich hop cong nghé dinh vi

GNSS/CORS/RTK v61 may toan dac dién tir.

3.5.2.Thiét bi do dac thwc nghiém
Thiét bi duoc sir dung dé do thuc nghiém 14 dong may dinh vi vé tinh GNSS Hi

target-V200 do hang HiTarget cua Trung Qudc san xuit va may toan dac dién tir

Topcon GTS-239N do Nhat Ban san xuat. Hai loai may nay da duoc tich hop nhu ¢
hinh 3.17
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Hinh 3. 17. Thiét bi do dac tich hop may dinh vi GNSS véi may toan dac



https://vi.wikipedia.org/wiki/V%C4%A9nh_Th%E1%BA%A1nh_(th%E1%BB%8B_tr%E1%BA%A5n_thu%E1%BB%99c_C%E1%BA%A7n_Th%C6%A1)
https://vi.wikipedia.org/wiki/V%C4%A9nh_Th%E1%BA%A1nh_(th%E1%BB%8B_tr%E1%BA%A5n_thu%E1%BB%99c_C%E1%BA%A7n_Th%C6%A1)
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dién tir
3.5.2.1. May dinh vi vé tinh GNSS Hi target-V200:

Hi target-V200 1a mot may thu GNSS véi thiét ké nhoé gon, hién dai, higu suat
cao voi cac tinh ning doc ddo. May Hi-Target V200 duoc danh gia rat cao boi su
gon nhe va nhirng tinh nang vuot troi nhu:

-Két ndi da kénh: Bluetooth, Wifi, 3G/4G, Radio
-D0 chinh xéac:

Puoc trang bi Ang-ten Patch hiéu suit cao, nang cao kha ning theo dai goc do
cao thap va giir cho né duy tri muc khuéch dai cao cho cac vé tinh c¢6 do cao cao
hon trong khi theo ddi cac vé tinh d6 cao thép.

-b6 6n dinh:

Cong nghé Hi-Fix cho phép cac may GPS 2 tan cta Hi-Target két ndi lién tuc
va cho ra két qua tot nhét ngay ca khi ban mat tin hiéu tir tram Base hodc mang Cors
trong nhirng trudng hop xau.

-Trang bi IMU thé hé moi:

Cong nghé bu nghiéng hd tro ngudi dung khao sat hodc xac dinh diém mot cach
chinh x4ac ma khong can cin bang sio, gitp ting hiéu suit lam viéc 1én 25%, sai s6
nhoé hon 3cm trong pham vi nghiéng 60°. Trén thuc té trai nghiém bu nghiéng tai
gdc 80° may van cho két qua tot v6i sai s6 nho hon 4em.

-Gon nhe - bén bi hon

Hi-Target V200 la mot trong sb cac may dinh vi v¢ tinh 2 tan sd nhe nhit vai
chi 0.8kg, dugc trang bi kha nang chéng bui, chéng nudc P67, c6 kha nang chéng
va dap cuc tdt. Thanh dinh tdm c6 thé thu hep dén 1,25 m, giup thiét bi c6 d6 bén
cao va di dong trong diéu kién thuc dia.

-Tich hop cong nghé két ndi khong day

Tinh ning két ndi NFC cho phép ban khoi dong va két ndi nhanh chong dé co
thé bt dau cong viéc ngay sau khi khoi dong
-Web Ul

V&i Web UL ¢6 thé thao tac may trén ) tay dién tr, SmartPhone, PC, May tinh
bang truc quan, chuyén nghiép, ti¢n loi.

-Hi-Survey Road
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Phan mém Hi-Survey Road ndi tiéng ctia Hi-Target ciing duoc bd sung thém
cac tinh ning méi. Nhiéu cai tién s& mang dén cho nguoi dung trai nghiém tuong
tac mugt ma, linh hoat va hiéu qua hon. Véi su tro giap ctia AR, cong nghé két ndi
khong day NFC gitip cong tac do dac tré nén dé dang va hiéu qua hon.

Théng s6 ki thuit may Hi-Target V200
-Hiéu Suat GNSS
+S6 kénh: 860
+Theo doi vé tinh:

e GPS:L1/L2/L5/L2C

e BDS:B1/B2/B3/B1C/B2a

e GLONASS:L1/L2/L3

e Galileo: E1/ES5 AItBOC / E5a/E5b/ E6

e SBAS:L1/L5

e QZSS:L1/L2/L5/L6

e [RNSS: LS5
-D0 chinh xac

+Do tinh

e Mit bang: 2.5 mm + 0.1 ppm RMS

e Do cao: 3.5 mm + 0.5 ppm RMS

+bo PPK

e Mit bang: 8mm+1ppm RMS

e DO cao: I5Smm+I1ppm RMS

e Thoi gian khéi tao: 10 phut cho tram Base va 15 phut cho tram Rover.

e Dy tin cay khoi tao: > 99.9%

+Dinh vi vi sai:

e Mit bang: 25cm+1ppm RMS

e DJ cao: 5S0cm+1ppm RMS

e SBAS 0.5m(H), 0.85m(V)

Do dong thoi gian thuc: (RTK)

e Mit bang: 8mm+1ppm RMS

e DJ cao: 15mm+1ppm RMS
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e Thoi gian khai tao: <10 giay
e DOJ tin cay khdi tao: >99%
Hi-Fix
e Mit bang: 100mm/phut RMS
e DJ cao: 20mm/phut RMS
e Do nghiéng: 60 do
-Radio
e Tan so: 410-470MHz
e Sokénh:116
e (Cong suat:0.5W / 1W /2W
e Giao thuc: HI-TARGET, TRIMTALKA450S, TRIMMARK III, TRANSEOT,
SATEL-3AS, ...
-Két ndi
e Bluetooth: 4.2 /2.1+EDR, 2.4GHz
e Wi-Fi: 2.4GHz, 802.11a/b/g/n
e B0 nhd trong: 8GB
-Théng s6 ngudn
e [oai pin: Pin sac Lithium-ion 7.4V / 6800mAh
e Thoi gian do RTK: 12 gio
e Thoi gian do tinh: 15 gio
e Dién nang ti€u thu: 4.2W
-Théng sb vat ly
Kich thudce: 132mmx*x67mm
Trong luong: 0.8kg
Chéng byi/nude: IP67
Chéng so¢: Chiu duoc luc roi tir sao 2m Xuéng nén bé tong
-Dir liéu diu ra
e Toc d6 truyén dit liu: 1Hz-20Hz.
e Dinh dang dir li¢u tinh: GNS, Rinex
e Network model: VRS, FKP, MAC; supports NTRIP protocol
e CMR, RTCM: CMR, RTCM 2.x, RTCM 3.0, RTCM 3.2
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e ASCII: NMEA-0183

3.5.2.2. May toan dac dién tir Topcon GTS-239N
May toan dac dién tir Topcon GTS239 1a mot trong nhitng model may duogc ua
chudng nhit cia ciia hang Topcon, may duoc thiét ké rat nho gon va chic chan, may
duogc trang bi kha nang chéng bui, nudc tuyét voi [P66, may c6 kha nang do dac rét
6n dinh va chinh xac. May duogc trang bi 2 man hinh gitip thao tac do dac rat thuan
tién.
Thoi gian do canh tir 0.4 gidy dén 1.2 gidy
- Tiéu chuan kin nudc IPX66
- b6 chinh xac do goc: 9"
- Man hinh d6 hoa sang rd
- D6 phong dai 6ng kinh 30X.
- B6 nhé trong 24.000 diém
- Nhiéu tng dung chuyén nghiép:
+ Chuong trinh do khao sat. (Data collect).
+ Chuong trinh thu thap s6 liéu ( Layout).

- Chuyén diém thiét ké ra thuc dia. (Layout).

- Do giao hdi nghich (Resection).

- Ban tuyén ( Side shot).
+ Chuong trinh do chiéu cao khong véi t6i ( REM).
+ Chuong trinh gian tiép (MLM).
+Chuong trinh xac dinh d§ cao tram may.
+Chuong trinh tinh di¢n tich ( Area ).
+Chuong trinh do tham chiéu trén mot dudng thang ( Point to line).
+ Chuong trinh thiét ké duong 2D ( Road ).
3.5.3. Tién hanh do dac thwe nghi¢m
3.5.3.1. Phuwong phap thuc hién

Thiét bi tich hop cong nghé dinh vi GNSS/CORS/RTK va may toan dac dién tir

dugc Gmg dung c6 hiéu qua trong cong tac do dac thanh 1ap ban do dia chinh db thi,
mat do nha ctra cao, it c6 khoang thong thoang trén bau troi, nd phat huy tdi da wu

diém cua ca hai cong nghé trén. Phuong phap thuc hién ¢ ngoai thuc dia nhu sau:


https://www.tracdiatoanthang.com/may-toan-dac-dien-tu-topcon-gts-239n
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Trong pham vi can do dac thanh 1ap ban dd, chon mét vi tri bat ky co tam thong
thoang 16n nhét 1én bau troi, o6 tim bao quat 16n nhét, tién hanh dat may toan dac
dién tir c6 tich hop may dinh vi GNSS 1én gi4 ba chan va can bang may (khong nhat
thiét phai dinh tim may) (hinh 3.18).
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Hinh 3. 18. Pat may toan dac dién tir c6 tich hgp may dinh vi GNSS

Thao tac thuc hién cong vi¢c dinh vi dé xac dinh toa d6 diém tram may voi may

dinh vi GNSS Hi-Target V200, theo cac budc sau:

Budre 1: Khoi dong Stonex SS800A

Budc 2: Truy cap ing dung Hi-Survey Road

Budc 3: Tao mdt Project méi dé quan ly cong viéc

Buérc 4: Cai dit cac tham sb cho Project méi (hé don vi, hé toa do, ...)

Buwéc 5: Két ndi dau thu GNSS va sb tay

Buée 6: Cai dit ché do cho dau thu

Buéc 7: Két ndi dau thu véi tram CORS

Buéc 8: Chuyén sang tab Survey dé tién hanh do dac (cai dat chiéu cao may,

ché d6 do, thong s6 do .v.v... trwdce khi tién hanh do dac).
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bé chuyén doi toa do tir hé toa d0 WGS84 sang h¢ toa d6 VN2000 can nhap
cac tham sb chuyén d6i do Bo Tai nguyén va Mdi truong cung cap. Cac tham sb
tinh chuyén toa d0 cho thanh phé Can Tho c6 kinh tuyén truc 105°45° duge thé hién
nhu & bang 3.5.

Bang 3. 5. Cac tham s0 tinh chuyén toa toa @9 cho thanh phé Can Tho

TT Tham sb Gia tr1

1 Kinh tuyén truc 105°45°

2 AXo -191,90441429 (m)
3 AYo -39,30318279 (m)
4 AZo -111,45032835 (m)
5 o, -0,00928836”

6 Vo 0,01975479”

7 & -0,00427372”

8 k 1,000000252906278

Khi dinh vi theo k¥ thuét tram tham chiéu 40 VRS, can nhap céc thong s6 vé chi sd
IP ciia trung tam xur 1y s6 liéu tram CORS, cong két ndi, tai khoan, va mat khau vao
may thu. Cac théng s6 ndy do Cuc Po dac, Ban d6 va Thong tin dia 1y Viét Nam
cung cip nhu & bang 3.6.

Bang 3. 6. Cac thong s6 két ndi voi trung tim xir Iy s6 liéu tram CORS

STT Thong s6 Gia tri Ghi cha
1 IP 14.238.1.125 bia chi truy cdp may chu
2 Port 2101 Cong két ndi
3 User name TVGTKIOVN Tén tai khoan
4 Password A0962598010 Mat khau

Sau khi tién hanh céc thao tac nhu trén, chon chiic nang do VRS, khi thay trén man
hinh hién thi thong tin toa dd va trang thai cta tri do ching t6 hé théng di dugc hoat
dong. Néu man hinh hién thi trang thai 1a Fixed, tirc 13 toa d6 da duogc cai chinh vi
tri tir mang luéi tram CORS, khi d6 nguoi do 1dy gia tri toa dd nay nhap vao may

toan dac di¢én tir nhu da trinh bay ¢ muc 2.7.3.
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Sau khi c6 toa d6 diém tram may, thao may dinh vi ra khoi may toan dac
dién ttr va ldp 1én sao do va di chuyén dén vi tri méi ciing c6 tim théng thoang 16n
nhét 1én bau troi va lai thuc hién cac bude nhu ¢ trén dé x4c dinh toa d6 cho diém
dinh hudng cua may toan dac di¢n tur. Toa dJ nay cling dugc nhép vao may toan dac
dién tir dé thuc hién viéc do chi tiét voi may toan dac di¢n tir theo phuong phép toa
do cuc ¢ nhitng vi tri bi che khuit ma may dinh vi khong thu duogc tin hi¢u vé tinh.
O nhitng vi tri thong thoang s& dung may dinh vi GNSS dé do sau khi méay nay thuc

hién xong cong viéc & di€ém dinh hudng cho may toan dac dién tr

3.5.3.2. 86 ligu do chi tiét

Viéc do chi tiét duogc thuc hién béng cd may toan dac dién tr va may dinh vi v¢
tinh GNSS nén sb liéu duoc luu triv trong ca hai may trén. S6 lidu do duoc thé hién
¢ dang toa do theo t&p van ban (.txt). Sau khi do xong s6 lidu duoc trat sang may
tinh. Dé trat sd liéu do chi can cdm cap trat s liéu tir s6 tay voi may tinh, trén may
tinh s& hién thi mot thu muc giéng nhu USB va ta click m¢ thu muc d6 sé tim ding
file Job ctia minh va coppy vé mdy tinh ta sé& c6 file s6 liéu do.

Sau khi xur 1y trén may tinh s& nhan dugc tép s6 lidu do ¢ dang toa do. O Bang
3.7 1a toa d6 mot sd diém chi tiét do bang tich hop cong nghé dinh vi GNSS/CORS
va toan dac dién tir.

Bang 3. 7. Toa d§ mét s6 diém chi tiét do bang tich hop cong nghé dinh vi
GNSS/CORS va toan dac dién tir

TT X (m) Y (m) Chi chu
1 1131568.700 543420.400

2 1131573.110 543424.620

3 1131576.350 543427.730

4 1131579.600 543430.850

5 1131582.850 543433.960

6 1131586.090 543437.080

7 1131589.340 543440.190

8 1131592.590 543443.310
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9 1131595.830 543446.420
10 1131599.080 543449.540
11 1131602.330 543452.650
12 1131605.580 543455.770
13 1131608.820 543458.880
14 1131612.070 543462.000
15 1131615.320 543465.110
16 1131618.560 543468.230
17 1131621.810 543471.340
18 1131625.060 543474.460
19 1131628.300 543477.570
20 1131631.550 543480.690

Toan bd toa do diém chi tiét cua khu vuc do thuc nghiém dugc thé hién & phan

phu luc.

3.6 Thanh lap ban @b dia chinh tir s6 liéu do dac thyc nghiém

3.6.1.Xwr ly trong moi truong TOPO

Sau khi do dac xong trut sb liéu tir FileBook ra may tinh, xu 1y t&€p sb lidu toa
d6 c6 dang (*.txt). O day tép sb liéu do sau khi xir 1y c6 tén 1a: xuan43.txt

St dung phan mém Topo dé xu 1y va hién thi diém trén man hinh may tinh, sau
d6 ndi cac diém do véi nhau theo so dd do ¢ thuc dia. Sir cac chirc nang trg giup vé
cua phén mém AutoCad c6 ché dd bat diém chinh xac hon, dé thao tac, thuan tién

cho vi¢c noi v€ so vdi Microstation. Ban v€ noi tat ca cac diém chi tiét trong khu do

nhu hinh 3.19
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Hinh 3. 19. Ban dd sau khi dwoc noi tao thira

Sau khi do v& chi tiét xong, tién hanh in ra ddi soat tai thuc dia, néu c6 sai sot
thi tién hanh bo sung, chinh sira cho chinh x4c, nhap cac thong tin di thu thap trén
vao trong file do v& chi tiét trong AutoCad (Cha y mdi théng tin nhu: chu st dung,
mi loai dat, dia chi...ta tién hanh nhap vao 1 16p khac nhau va duogc nam gon trong
thira dat twong ung). Khi file do v& chi tiét trén Autocad dugc cip nhap chinh sira
xong ta tién hanh xuit sang file c6 dinh dang 1a “ * DXF” dé tién hanh nhép dit liéu
bién tap vao trong chuong trinh MicroStation SE
3.6.2 Thao tdc trén phan mém MicroStation va Famis bién tdp ban do dia chinh
3.6.2.1. Thiét Idp tham sé bdan vé

Khoi dong MicroStation bang cach nhdn dup chudt vao biéu tugng cua

MicroStation (hinh 3.20)

MicroStation SE

Ao

a—
BEMTLEY

Hinh 3. 20. Khéi dong phan mém MicroStation
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Buwée 1: Tao Seed file

Pay 1a Design file chtra cic thong sb quy dinh ché d6 1a viée véi
MicroStation,dic biét véi cac file ban d6 bao tinh nhét vé co s toan hoc gifra cac
file dir li¢u, phai tao mot Seed file chira cac tham s6 vé hé toa do,phép chiéu don vi
do...Viéc tao seed file

Céc tham so:

-H¢ toa dg dia chinh (Primary Coordinate System)

-System: Transverse Mecator

-Longtitute of origin: 105

-Geodetic datum:User Define

-Ellipsoid: WGS-84

-H¢ don vi do (Working Unit)

-H¢ don vi do chinh (Master Unit):m

-H¢ don vi do phu (Sub Unit): cm

-b0§ phan giai (Resolution): 100
Budre 2: Tao file ban dd

Pé tao file ban v& mai né ra dé su dung ta thyc hi¢n theo cac budc:

-Chon file trén Menu chinh, sau d6 chon New hop thoai Creat design file Xuét
hién.

-Panh tén file vao hdp name (Hinh 3.21)
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MicroStation Manager

File  Diirectony

Files:

tt.vinhthanh.dgn

List Files of Type:

Directonies:

= dn
[ luan_van_cao_hoc_ k43 (hau_
== luan_van_[ngupen_thanh_sua
= ban_do

Drives:

ticroStation Design Files [*.dgn] hd | d: :
[~ Open Design Files Bead-Only
p—— Workspace: [default =
Project: [default =]
Interface: [default -
Shyle:  Stabuz Bar d |

Hinh 3. 21. Hop thoai Design File Settings

-bé tao file seed thich hop cho file can tao, an nut select hop thoai Select Seed

File xuit hién—chon seed2d—OK (Hinh 3.22)

Select Seed File

File

Diirectary

Files:

Directones:

ﬁﬂ!ﬂ .. sustationtwwzmodhdefaultzeed.,

2dm.dgn
3dm.dgn
schemz2d.dan
zchem3d.dagn
zdech2d.dan
zdzch3d.dan

geed3
zeedz.dgn
tranzeed.dan

Lizt Files of Type:

MicroStation Dezign Files [*.dagn]

ot
[ win32app
[ ustation
[ wamad
= default
Fr seed

Dirives:

hd I N £

Help

Cahcel
_ top |

Hinh 3. 22. Hyp thoai Select Seed File

Buwée 3: Dat don vi

Tu man hinh chinh chon settings—Design file—Working units va cai dat nhu

hinh dudi day—OK (hinh 3.23)




81

Design Fle Settings

LCategory M odify Working Unit Parameters
Active Angle ~ Unit Hames R I
ic.tlve Seale Master Lnits: | m =

bk .
Calar Sub Urits: |cm Cancel I
Coordinate Feadout -

i) Tut ——

Element Attributes esalution
Fence 100 cm Per m
Grid 1] Pos Units Per cm
lzometric -
Locks ~ Working Area
Fendering
Snaps 42949 m Square
Stream

Wiz

king Unitz

Facuz tem Description

Set the number of pozitional units [JOR ] per
sub-unit - the working resolution, which determines

Hinh 3. 23. Hop thoai Desing File Settings

3.6.2.2 Nhdp file dir liéu do chi tiét
Buée 1:

Ta vao phan mém Microstation -> load Famis ->co s¢ dit liéu tri do -> nhép so li€u

-> Import. (hinh 3.24)

E FAMIS thea MBTE1+TT 09 T 10/2007)
BEEEI Co s dit féubin 48 Tién ich
Nap phn « I tn do
Qudn lj khu do

Hign th

Mhp ofl ligy |mport

Rl 10, tinh todn Chuyén d i sang file ASCI
Lusdi khéng ché Expant
FBiakhditn do Sita chitatn do

Bang s hgu b do

Hinh 3. 24. Hop thoai mé file di ndi trén MicroStation
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lan_1).dgn (3D) - MicraStation SE
File Edit Element Settings Tools Tilities Workspace Window Help

B0 —| — s @i[Dea/ 8 sl o~ ?

N BES|
+, '\?. = g Zaom Out E]

Ao+ + % rx ~~ Zoom Batio:

QO & = ™ Mave Cameia

Hinh 3. 25. Ban vé MicroStaton
Budc 2: Chudn hoa dir liéu
-Hé toa d6: Ban do khu do khu vuc Thi trdn Vinh Thanh, huyén Vinh Thanh,
thanh phé Can Tho duoc do theo chuin hé toa dd VN2000

-Chuan mau sac:vao Settings—Color Tabe xuat hién hop thoai (Hinh 3.26)

Color Table
Fil= Edit

Cancel |

L
i
o
B
]
T

ange

Hinh 3. 26. Hop thoai Color Table
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Buée 3: Chon File—Default—Attach dé chuan hoéa tir dit liéu hién ban dd nhu

Hinh 3.27:

gd(_(lan_l).dgn (3D) - MicraStation SE
File Edit Element Settinps Tools

B — o — Q[ Nead 8 LB o~ ?

Tltilities  Workspace  Window  Help

- [= ]

+, '\Q?’ ® g Zoom Out

s start S Loan

Hinh 3. 27. Ban d6 sau khi di chuén héa dit liéu

Chuan phan 16p dbi twong
Céac d6i tuong ban do duoc phan 16p theo quy pham ban d6 dia chinh nim 2008

nhu sau:

-L6p ranh gi6i thura TD1 (I16p 10)
-Lép tAm thira TD2 (16p 11)
-Lép ky hiéu diém do chi tiét TD3 (16p 4)
-L6p nhén thira TD4 (16p 13)
-Lép tuong nha NH1 (lop 14)
-L6p phan long dudng GB1 (16p 23)
-L&p kénh, muong, ranh TV3 (16p 31)
-Lép khung ban d6 TD2 (16p 63)

Céc doi tugng trén ban do phan vao cac 16p véi cac thudc tinh nhu s6 16p, mau

sic, kiéu duong, d6 day duong
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Tén cua cac 16p duogc cai dat khi sir dung hdp thoai Level names

3.6.2.3 Tao ban do nén

Stra 10i tao ving cho ban d6 nén: tir file so6 liéu goc ta tao ban d6 nén dé phan

manh ban do dia chinh theo phin mém Famis

Bay gio ching ta thao tac trén cdc Modun ctia Famis

Buéc 1: vio Co sé dir liéu ban d6—Tao topology—tw dong tim, sira 13i

(CLEAN)

Bwée 2: Chon Parameters

Budce 3: Chon Tolerances

Buéc 4: Vio Co sé dir liéu ban d6— Tao topology— Sira 16i [FLAG]
Budc 5: Tao vung

Tién hanh tao viing cho khu do sau khi da chay hét cac chirc ning sira 16
-Chon co s& dir liéu ban dd—Tao topology—Tao viing

-Sau khi tao ving, danh s thira, v& nhin thira ta c6 ban do nén nhu ¢ (Hinh

3.28).

2 dc_(lan_2).don (3D) - MicroStation SE
File Edit Element Settings Tools Tltilities Workspace Window Help

B — o — D] Dzd S i m@ -~ ?

SFLE 4+
BogM»»00

K@l

[ ot

=

=[]

&) 3

%
3

Hinh 3. 28. Ban d6 da danh sé thira
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3.6.2.4 Tao khung ban dé
-Buéc 1: Tir menu chinh chon Co sé dir lit(u—Bén dd dia chinh—Tao khung

ban d6 xuat hién hop thoai (Hinh 3.29)

ot

Hinh 3. 29. Tao khung bin db

-Budc 2: Tao khung ban d6 ty 1& 1/500, danh ddy du cac thong tin ¢ hinh trén sau
d6 chon V& khung ta duoc két qua nhu Hinh 3.30.

gd[_(lar ).dgn (3D] - MicroStation SE
File Edit Element Settings Tools Tltilities Workspace Window Help

B — o — Q[ Nea 8 taB o~ 7]

WS BEO
+ 8 ) =

@ o + o A
. ©

=8

P

X el
Bl M * » o
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Hinh 3. 30. Ban dd da dwoc tao khung

3.6.2.5 Tao ho so ky thudt thira ddt
-Buwéc 1: Chon co sé dit liéu ban d6—Ban do dia chinh—Tao hd so k§
thuit thira dit xuat hién hop thoai (hinh 3.31)

F=4 H& so thira dét
Loai H3 so ki thuat | I Tofile
THle 2  Vira khung | | TowiLIS
¥ GCN dotinh cdp ¥ ©am Chon thira |
¥ V& chiéu dai canh R
— Vetioan I~ LD |& Daich HSsotép |
[V & dinh thia — s Trang tiép |
IV Intén. diachi IV D6 th
= Inra |
LE GCN trén: |0.000 wai: [0.00( Bakhsi |
Nguoido - | Trich do |
MNaguecei KT - |

GCN2004 |

I Inlién tuc TiEp |
T[T aénlT

I L&y s8 thira tam

M MDSD2003 I L&y dién tich phap 1§
I 1€ hign trang wvi i 1/2.000 il

Hinh 3. 31. Tao ho so thira dat

-Buée 2: Chon loai hd so ky thuat dat, ty 1€ khung, nguodi do, nguoi kiém
tra,...kich chon vao tim thira cia 6 mudn hién thi s& duoc hd so k¥ thuat ctua thta

dat. (Hinh 3.32)
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HO SO KY THUAT THUA DAT

Hinh 3. 32. Ho so k¥ thuat thira dat

Ban d6 dia chinh va hd so k¥ thuét thira dit cung voi nhiéu hd so tai liéu khac
lién quan dén thira dit nhu ban mo ta ranh giéi, moc giéi thira dat (Hinh 3.33),
phiéu x4c nhan két qua do dac hién trang thira dat (Hinh 3.34) 13 nhiing tai liéu quan
trong trong cong tic quan ly Nha nudc vé dat dai ma nhitng ngudi lam cong tac trac

dia dia chinh phai thanh lap.
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Hinh 3. 34. Phiéu xac nhan két qua do dac hi¢n trang thira dat
Ban d6 dia chinh va ho so k¥ thuat thira dat va nhiéu ho so tai liéu khac lién quan
dén thira dat 1a nhiing tai liéu quan trong gitp cho viéc quan 1y nha nudc vé dat dai

dugc hi¢u qua.
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KET LUAN VA KIEN NGHI
I. KET LUAN

Cong nghé GNSS/CORS d3 mo ra mdt budc tién mai trong linh tric dia - ban
d6. Voi uu thé vé cong nghé GNSS da 1am thay d6i nhitng cong nghé truyén thong
trong qua trinh xay dung mang ludi khdng ché tric dja. Ung dung GSNN d3 chuyén
sang giai doan cong ngh¢ mai, tr cdc phuwong phép do tinh, do dong (mdt tram chu)
1a cht yéu, da hinh thanh phuong phap do dong méi theo ludi thoi gian thuc.

Qua qua trinh thyc hi¢n luan van, da rat ra dugc mot s6 két luan nhu sau:

1. Cong nghé GNSS/CORS di lam thay doi co ban phuong phap do dac
truyén thng. Phuong thitc RTK di thay d6i ché d6 do dac truyén thong, thay vao
dé nguoi dung chi can mot tram dong (Rover) 1a c6 thé tién hanh do dac thu thap )
liéu thyc dia v6i do chinh x4c cao nhat.

2. Viéc ung dung cong nghé GNSS/CORS trong cong tac thanh lap ban d6 ty
1¢ 16n hoan toan kha thi, dap tng yéu cau vé kinh té - k¥ thuat cling nhu vé do chinh
Xac.

3. Cong nghé¢ GNSS/CORS da chimg minh dugc su vugt trdi trong cong tac
thanh 1ap ban d6 ty 1¢ 16n noéi riéng va trong cong tac trac dia ban d6 néi chung so
v6i cong nghé truyén théng.

4. Tram CORS don hoan toan dap tmg duoc cac yéu ciu cia cong tac do dac
co ban nhu do v& ban dd dia hinh, ban dd dia chinh va céc cong tac tric dja khac
bang phuong thirc do RTK két ndi voi tram CORS, don gian tién loi khong can phai
sir dung thiét bi 1am tram base gay lang phi, cong kénh.

5.Viéc tich hgp cong nghé dinh vi GNSS/CORS/RTK v&i1 may toan dac dién
tr dam bao yéu cdu do chinh xac, giam thoi gian va cong stc do khong phai thanh

1ap lu6i khdng ché do vé khi thanh 1ap ban do dia chinh.
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II. KIEN NGHI

Hién nay, viéc timg cong nghé GNSS/CORS trong cong tac Tric dja-Ban dd
noi chung dang con kha moi mé voi dat nudc ta, nén cach tiép can dang han ché, vi
vay xin c6 mot s6 kién nghi sau:

1. Xay dung thém cac tram CORS dé hoan thién mang ludi cac tram CORS dé
thuc hién do dac vai k§ thuét tram tham chiéu 40 VRS dé nang cao do chinh xéac va
tang khoang cach do.

2. Can c6 sy quan tim vé cong tic ddo tao cac can bd Tric dia lanh nghé dé
tmg dyung cong nghé GNSS/CORS dugc tét hon, pht hop v6i xu thé hoa nhap véi
cong dong qudc té.

3. Can bién soan quy trinh, quy pham cho cong tac do dac theo cong nghé
GNSS/CORS trong diéu kién Viét Nam.
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PHU LUC
SO LIEU PO PAC THUC NGHIEM
T X (m) Y (m) Ghi chu
1 1131568.700 | 543420.400
2 1131573.110 | 543424.620
3 1131576.350 | 543427.730
4 1131579.600 | 543430.850
5 1131582.850 | 543433.960
6 1131586.090 | 543437.080
7 1131589.340 | 543440.190
8 1131592.590 | 543443.310
9 1131595.830 | 543446.420
10 1131599.080 | 543449.540
11 1131602.330 | 543452.650
12 1131605.580 | 543455.770
13 1131608.820 | 543458.880
14 1131612.070 | 543462.000
15 1131615.320 | 543465.110
16 1131618.560 | 543468.230
17 1131621.810 | 543471.340
18 1131625.060 | 543474.460
19 1131628.300 | 543477.570
20 1131631.550 | 543480.690
21 1131635.950 | 543484.910
22 1131625.020 | 543496.600
23 1131619.280 | 543495.940
24 1131618.230 | 549494.930
25 1131614.990 | 543491.820
26 1131611.740 | 543488.700
27 1131608.490 | 543485.590
28 1131605.250 | 543482.470
29 1131602.000 | 543479.360
30 1131398.750 | 543476.240
31 1131595500 | 543473.130
32 1131592.260 | 543470.010
33 1131589.010 | 543466.900
34 1131585.760 | 543463.780
35 1131582.520 | 543460.670
36 1131579.270 | 543457.550
37 1131576.020 | 543454.440
38 1131572.780 | 543451.320
39 1131569.530 | 543448.210
40 1131566.280 | 543445.090
41 1131563.030 | 543441.980
42 1131559.790 | 543438.860
43 1131556.190 | 543435.410
44 1131555.970 | 543434.990
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45 1131555.960 543434.030
46 1131568.700 543420.400
47 1131583.730 543404.320
48 1131588.130 543408.550
49 1131591.380 543411.660
50 1131594.620 543414.780
51 1131597.870 543417.890
52 1131601.120 543421.010
53 1131604.360 543424.120
54 1131607.610 543427.240
55 1131610.860 543430.350
56 1131614.110 543433.470
57 1131617.350 543436.580
58 1131620.600 543439.700
59 1131623.850 543442.810
60 1131627.090 543445.930
61 1131630.340 543449.040
62 1131633.590 543452.160
63 1131636.830 543455.270
64 1131640.080 543458.390
65 1131643.330 543461.500
66 1131646.570 543464.620
67 1131650.980 543468.840
68 1131637.320 543483.450
69 1131632.920 543479.230
70 1131629.670 543476.110
71 1131626.420 543473.000
72 1131623.180 543469.880
73 1131619.930 543466.770
74 1131616.680 543463.650
75 1131613.430 543460.540
76 1131610.190 543457.420
77 1131606.940 543454.310
78 1131603.690 543451.190
79 1131600.450 543448.080
80 1131597.200 543444.960
81 1131593.950 543441.850
82 1131590.710 543438.730
83 1131587.460 543435.620
84 1131584.210 543432.500
85 1131580.960 543429.390
86 11315677.720 543426.270
87 1131574.470 543423.160
88 1131570.070 543418.940
89 1131573.140 543415.650
90 11315683.730 543404.320
91 1131504.770 543510.710
92 1131509.030 543528.640
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93 1131508.780 543530.050
94 1131508.030 543530.420
95 1131507.290 543530.680
96 1131503.570 543531.650
97 1131497.760 543533.120
98 1131491 94 543534.600
99 1131486.130 543536.080
100 1131480.310 543537.560
101 1131474.500 543539.040
102 1131468.680 543540.510
103 1131462.870 543541.990
104 1131457.050 543543.470
105 1131451.240 543544.950
106 1131445.420 543546.430
107 1131439.610 543547.900
108 1131433.790 543549.380
109 1131423.800 543551.920
110 1131423.350 543551.930
111 1131423.180 543551.840
112 1131422.890 543551.520
113 1131418.870 543546.760
114 1131414.410 543541.400
115 1131409.100 543535.020
116 1131429.170 543529.920
117 1131434.990 543528.440
118 1131440.800 543526.970
119 1131446.620 543525.490
120 1131452.440 543524.010
121 1131458.250 543522.530
122 1131464.060 543521.060
123 1131469.880 543519.580
124 1131475.700 543518.100
125 1131481.510 543516.620
126 1131487.330 543515.140
127 1131402.140 543513.670
128 1131498.960 543512.190
129 1131504.770 543510.710
130 1131497.550 543485.930
131 1131498.450 543486.060
132 1131499.190 543487.200
133 1131504.270 543508.610
134 1131498.460 543510.080
135 1131492.640 543511.560
136 1131486.830 543513.030
137 1131481.010 543514.510
138 1131475.200 543515.980
139 1131469.380 543517.460
140 1131463.560 543518.930
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141 1131457.750 543520.410
142 1131451.930 543521.880
143 1131446.120 543523.360
144 1131440.300 543524.830
145 1131434.480 543526.310
146 1131428.670 543527.780
147 1131422.850 543529.260
148 1131407.540 543533.140
149 1131399.030 543522.920
150 1131394.460 543517.000
151 1131394.530 543516.650
152 1131394.840 543516.250
153 1131418.350 543510.290
154 1131424.160 543508.810
155 1131429.980 543507.330
156 1131435.790 543505.860
157 1131441.610 543504.390
158 1131447.430 543502.910
159 1131453.240 343501.440
160 1131459.060 543499.960
161 1131464.880 543498.480
162 1131470.690 543497.010
163 1131476.510 543495.540
164 1131482.210 543493.570
165 1131487.790 543491.130
166 1131569.210 543494.260
167 1131570.090 543495.090
168 1131571.510 543496.430
169 1131575.870 543500.550
170 1131586.440 543510.540
171 1131574.770 543513.480
172 1131568.960 543514.950
173 1131563.140 543516.420
174 1131557.320 543517.890
175 1131551.500 543519.350
176 1131545.680 543520.820
177 1131539.870 543522.290
178 1131534.050 543523.750
179 1131528.230 543525.220
180 1131523.070 543526.520
181 1131522.600 543526.550
182 1131522.260 543526.380
183 1131517.470 543507.310
184 1131523.290 543505.840
185 1131529.110 543504.370
186 1131534.930 543502.910
187 1131540.750 543501.440
188 1131546.560 543499.970
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189 1131552.380 543498.510
190 1131558.200 543497.040
191 1131564.020 543495.570
192 1131569.210 543494.260
193 1131532.540 543459.050
194 1131540.980 543467.580
195 1131545.340 543471.700
196 1131549.700 543475.820
197 1131554.060 543479.940
198 1131558.420 543484.070
199 1131562.780 543488.190
200 1131567.150 543492.310
201 1131567.760 543492.890
202 1131517.100 543505.770
203 1131510.290 543477.870
204 1131531.580 543459.970
205 1131532.540 543459.050
206 1131549.740 543447.640
207 1131555.050 543452.680
208 1131559.410 543456.800
209 11315663.770 543460.920
210 1131568.130 543465.040
211 1131572.500 543469.160
212 1131576.860 543473.280
213 1131581.220 543477.400
214 1131585.580 543481.520
215 1131589.940 543485.640
216 1131609.050 543503.710
217 1131608.970 543504.460
218 1131608.760 543504.910
219 1131603.100 543506.330
220 1131596.210 543508.070
221 1131586.440 543510.540
222 1131575.870 543500.550
223 1131571.510 543496.430
224 1131570.090 543495.090
225 1131569.210 543494.260
226 1131567.760 543492.890
227 1131567.150 543492.310
228 1131562.780 543488.190
229 1131558.420 543484.070
230 1131554.060 543479.940
231 1131549.700 543475.820
232 1131545.340 543471.700
233 1131540.980 543467.580
234 11315632.540 543459.050
235 1131543.000 543448.260
236 1131549.740 543447.640
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237 1131547.330 543554.980
238 1131541.520 543556.470
239 1131535.700 543557.950
240 1131529.890 543559.430
241 1131524.080 543560.920
242 1131519.000 543541.570
243 1131524.820 543540.090
244 1131530.630 543538.600
245 1131536.450 543537.120
246 1131542.260 543535.640
247 1131548.070 543534.160
248 1131553.890 543532.670
249 1131559.700 543531.190
250 1131565.520 543529.710
251 1131571.330 543528.220
252 1131577.140 543526.740
253 1131582.960 543525.260
254 11315688.770 543523.780
255 1131594.590 543522.290
256 1131600.400 543520.810
257 1131606.210 543519.330
258 1131612.030 543517.840
259 1131617.840 543516.360
260 1131623.660 543514.880
261 1131623.660 543514.880
262 1131628.730 543534.220
263 1131622.910 543535.710
264 1131617.100 543537.190
265 1131611.290 543538.670
266 1131605.470 543540.160
267 1131599.660 543541.640
268 1131593.840 543543.120
269 1131588.030 543544.600
270 11315682.220 543546.090
271 1131576.400 543547.570
272 1131570.590 543549.050
273 1131564.770 543550.540
274 1131558.960 543552.020
275 1131553.150 543553.500
276 1131517.070 543542.060
277 1131522.140 543561.410
278 1131516.320 543562.890
279 1131510.510 543564.380
280 1131504.700 543565.860
281 1131498.880 543567.340
282 1131493.070 543568.830
283 1131487.250 543570.310
284 1131481.440 543571.790
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285 1131475.630 543573.280
286 1131469.810 543574.760
287 1131464.000 543576.240
288 1131458.180 543577.720
289 1131446.650 543580.750
290 1131438.060 543570.080
291 1131433.380 543564.260
292 1131433.390 543563.800
293 1131433.640 543563.410
294 1131434.460 543563.120
295 1131438.960 543561.990
296 1131453.110 543558.380
297 1131458.930 543556.900
298 1131464.740 543555.410
299 1131470.550 543553.930
300 1131476.370 543552.450
301 1131482.180 543550.960
302 1131488.000 543549.480
303 1131493.810 543548.000
304 1131499.620 543546.510
305 1131505.440 543545.030
306 1131511.250 543543.550
307 1131511.470 543543,49
308 1131517.070 543542.060
309 1131497.550 543485.930
310 1131498.450 543486.060
311 1131499.190 543487.200
312 1131504.270 543508.610
313 1131498.460 543510.080
314 1131492.640 543511.560
315 1131486.830 543513.030
316 1131481.010 543514.510
317 1131475.200 543515.980
318 1131469.380 543517.460
319 1131463.560 543518.930
320 1131457.750 543520.410
321 1131451.930 543521.880
322 1131446.120 543523.360
323 1131440.300 543524.830
324 1131434.480 543526.310
325 1131428.670 543527.780
326 1131422.850 543529.260
327 1131407.540 543533.140
328 1131399.030 543522.920
329 1131394.460 543517.000
330 1131394.530 543516.650
331 1131394.840 543516.250
332 1131418.350 543510.290
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333 1131424.160 543508.810
334 1131429 98 543507.330
335 1131435.790 543505.860
336 1131441.610 543504.390
337 1131447.430 543502.910
338 1131453.240 543501.440
339 1131459.060 543499.960
340 1131464.880 543498,48
341 1131470.690 543497.010
342 1131476.510 543495.540
343 1131482.210 543493.570
344 1131487.790 543491.130
345 1131493.380 543488.680
346 1131497.550 543485.930
347 1131504.770 543510.710
348 1131509.030 543528.640
349 1131508.780 343530.050
350 1131508.030 543530.420
351 1131507.290 543530.680
352 1131503.570 543531.650
353 1131497.760 543533.120
354 1131491.940 543534.600
355 1131486.130 543536.080
356 1131480.310 543537.560
357 1131474.500 543539.040
358 1131468.680 543540.510
359 1131462.870 543541.990
360 1131457.050 543543.470
361 1131451.240 543544.950
362 1131445.420 543546.430
363 1131439.610 543547.900
364 1131433.790 543549.380
365 1131423.800 543551.920
366 1131423.350 543551.930
367 1131423.180 543551.840
368 1131422.890 543551.520
369 1131418.870 543546.760
370 1131414.410 543541.400
371 1131409.100 543535.020
372 1131429.170 543529.920
373 1131434.990 543528.440
374 1131440.800 543526.970
375 1131446.620 543525.490
376 1131452.440 543524.010
377 1131458.250 543522.530
378 1131464.060 543521.060
379 1131469.880 543519.580
380 1131475.700 543518.100
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381 1131481.510 543516.620
382 1131487.330 543515.140
383 1131493.140 543513.670
384 1131498.960 543512.190
385 1131504.770 543510.710




